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PHILADELPHIA, June 14th. 

The forenoon was spent in sight-seeing, most of the 
members visiting the Exposition. In the afternoon 
there was an excursion on the Deleware River, arranged 
by the American Dredging Company who kindly placed 
at the disposal of the Society their large and powerful 
tug, “ Lightening.” The tug left the whart with a large 
party on board at 2.20 P. M., and after a short run up 
the river returned to Cramp’s Dry Dock, the first object 
of interest which it was intended to visit, arriving there 
at 3 P. M. 

This dock was built by the Philadelphia firm of Messrs. 
Smith & McGaw, and from Mr. Smith, who accompani- 
ed the party, the following particulars were obtained: 
The dock will take a vessel 450 ft. long; it is 111 feet 
wide on top, 45 feet wide on the bottom and contains 
20 feet of water at ordinary stage of water in the Dela- 
ware River. It is built under the patents of Mr. Jas. E. 
Simpson, who superintended the work of construction. 
It required the driving of over 7000 piles and the use of 
immense quantities of timber and planking. Its cost, 
with the pumps and engines,, was about $250,000. 

The pumps are four in number and are built on the 
centrifugal principle, from the designs of Wm. C. Hib- 
bard, of the Atlantic Works, Boston. Similar pumps 
are used in Portlaud, Me., Boston, Mass., Brooklyn, N. 
Y.,and Wilmington, Del. The capacity of those at this 
dock is 30,000 gallons each per minute, making a total 
of 120,000 gallons of water that can be moved out 
of the dock each minute, when all four are at work. 
The engines, two in number, which run these pumps, 
are of 300 hose power. The construction of this dock 
was begun Sept. 20, 1875, and the first vessel was dock- 
ed May 22, 1876. A model of a similar dock is to be 
seen in Machinery Hall, section E, 40, opposite the 
great Corliss engine. The following notes on the con- 
struction of this great work may prove of interest to the 
readers of the NEWS: 

Work was begun by driving a row of piles on the 
north side of the dock, (the up-river side) for the per- 
manent work; after these were capped with yellow pine 
timber, a coffer dam, 97 ft. long was built, as follows: 
three rows of 44 ft. piles were driven and waled; then 
three rows of spruce sheet piles 32 ft. long, 4 in. thick, 
tongued and grooved, and extending about 500 ft., were 
driven. Whilst this was being done the excavation was 
carried forward on the land end, with carts. Five 
rows of white oak piles were then driven round the dock, 
the water pumped out and the excavation carried to the 
bottom. As fast as the excavation was down to the 
proper depth, the foundation piles were driven and cap- 
ped longitudinally ; cross floor timbers were laid, drains 
established and the bottom of the dock floored, and up- 
on this floor were set the keel and bilge blocks. Whilst 
the lower end of the dock was being finished the Messrs. 
Cramp built the iron gate in place. This gate resembles 
the hull of a vessel of very narrow beam and sharp at 
both ends. These ends set into great grooves in the 
sloping sides of the dock and are pressed against the 
sides of the grooves by the water outside. Rubber 
packing is used, and so tight does the gate fit that there 
did not seem to be a pailful of water in the dock. When 
it is desired to open the gate, water is first let into the 

dock from below by water gates; the water is then 
pumped out of the gate, which rising out of the grooves, 
is swung round, and the dock is open. The reverse 
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process will close the dock. Around the abutments at 
the entrance, and below them, there have been placed | 


great quantities of concrete; there are also six cut-offs 


of spruce sheet-piling driven across the dock and up the | 


sides to secure against leakage. 
A vessel was in the dock at the time of this visit. 
After leaving Cramp’s dry dock, the tug steamed to 
where one of the Company’s Improved Grapple Dredg- 
ing machines was at work, and after a short stay pro- 


ceeded to the other side of the river, and towards Phila- | 


delphia, where the American Dredging Co. had at work 
a Shaw’s Patent Gunpowder Pile Driver, the inspection 
of which was the special object of the trip. The driver 


was an object of great curiosity to those who had not 


previously seen it. It worked well and very rapidly. 
The following note regarding this machine is taken 
from the catalogue of the American Dredging Co: 
“This - powerful machine has been in practical and 
successsul operation four years and been found most 


economical and efficient. By it,a pile forty feet long | 


and fouiteen inches in diameter, may be forced its en- 
tire length into firm ground, in one minute, by the suc- 


cessive explosions of cartridges composed of an ounce to | 
8 t 


an ounce-and-a-half of common blasting powder, with- 
out the slightest injury to the pile; obviating entirely 
the necessity of banding the head of the pile, before it is 
driven. There is no blow or concussion, as between sol- 
id substances, in the application of the force to the pile; 
the power is transmitted to, and acts upon the pile 
through the medium of an intervening stratum of air; 
and hence,it partakes of the character of hydraulic pres- 
sure, applied with suddenness and rapidity, forcing the 
pile into the ground, instead of founding it down, as by 
the old process. 

The perfectly sound condition in which the head of the 


pile is left after driving, secures a greater sustaining | 


power than is possible by the ordinary process, and ren- 
ders it less liable to decay. 

It is easily operated by the working-crew of an ordi- 
nary steam pile driver; greater penetration is secured, 
with much greater ease than by that process; no band- 
ing nor protection whatever is required for the pile head ; 
no loss of any portion of the pile is occasioned from its 
injury, and the pile is infallibly guided “home” without 
assistance, with a saving of time and avoiding all risk of 
injury to workmen in this respect; while the rapidity 
of its action, coupled with the enormous pressure of its 
“blows” is believed to be unequalled by any other pro- 
cess.” 

Some account of the American Dredging Company, 
its size, resources and work will likely interest the read- 
ers of this paper. It has a paid up capital stock of $500- 
000, and owns property to the amount of $600,000. It 
owns and operates 14 steam dredges with the usual 
compliment of scows, four tugs, four gunpowder pile 
drivers, and still has to hire various kinds of plant to 


carry on its extensive works. The company operates 


mostly in Delaware River and Chesapeake Bay, but are 
also doing work in Florida, Georgia and Maryland; it 
also manufactures various kinds of plant for sale, and 
has just finished and shipped a grapple dredge of a ca- 
pacity of 2500 cubic yards per day, for the government 
of Venezuela. At present its principal business is to fill 
and reclaim low lands and make harbor, river and dock 
improvements, in which operations it has driven many 
thousand piles about this city by the gunpowder process 
and is now using this process entirely. 

In the evening the society held a business meeting in 
the hall of the Franklin Institute. The attendance was 
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very large and much discussion of important matters 


was had. The meeting held till a late hour and ad- 





journed till Thursday, P. M., at the call of the president. 


THURSDAY, June 15th, 


j ‘The Convention was called to order by the Chairman, 


Mr. Thomas C. Clarke. A paper on the Erection of 


| the Verrugas Bridge,” by L. L. Buck, published in the 
| regular proceedings of the society, was presented by 
| Mr. Virgil G. Boge, and received with much interest by 
the members. G.S. Morison, then presented a paper 
on the ‘* New Portage Bridge,’ which was published in 
the January proceedings,—[as we hope to be able soon 
| to publish these papers in fullin the News, the remarks 
offered on them are omitted.—Ep.] Mr. W. J. McAl 


| pine was then called upon to contribute to the discussion 


| of a paper by Clemens Herschel, upon “Waves of Tran- 

slation that emanate from a Submerged Orifice,” pub- 
| lished in the July, 1875 Proceedings of the Society by 
| that gentleman. Gen. T. G. Ellis made some remarks 


on the subject. 


| 


| An invitation to visit the Stevens Institute at Hobo- 


| ken, was then read, after which followed a discussion up- 
: 


on Gen. T. G. Ellis’s, paper on the “ Description and 


| Results of Hydraulic Experiments with Large Apertures, 
| 


| at Holyoke, Mass., in 1874,” published in the February 


| Proceedings of the Society. Mr. Clemens Herschel of- 


fered a few remarks commendatory of the paper. Gen. 


Ellis then made some remarks upon a criticism of his 
work published in one of the scientific papers, His re- 
| marks demonstrated the extreme care with which his 
| experiments were made, and only added testimony to 
the great reliability of his results. He even went so far 
| as to carefully find the exact value of the force of gravity 
at the place where he experimented. 
| A report of a committee upon an ‘‘ Uniform System 
of Gauging Streams” was then submitted by Gen. Ellis, 
| the chairman. The sense of the committee was express- 
| ed in the remark that no uniform system could be estab- 
| lished, as the method of gauging must be adapted to 
the conditions of each stream. The report was signed 
by but two members of the committee of three. Then 
| followed remarks upon “Notes and Suggestions upon 
| the Croton Water Works and Supply for the Future.” 
Mr. J. J. R. Croes stated that it was not safe to depend 
upon inadequate masonry aqueducts set in embank- 
ments where the embankments are depended upon to re- 
sist the pressure, as they have all settled and cracked 
| longitudinally throughout great lengths of such con- 
duits. He recounted several instances of these failures, 
| and his opinion was, that the masonry should be strong 
enough to resist the whole pressure. 

The paper entitled ‘‘ Notes on the Improvement of 
the Mouth of the Mississippi,” by W. M. Roberts, pub- 
lished in the December, 1875, proceedings, was then 
| submitted. Capt James B. Eades not being present, 
Mr. E. L. Corthell, First Asst. Eng. So. Pass Jetty Works, 
gave an account of many interesting matters connected 
with the work. It was a matter of remark that this was 
the anniversary of the commencement of the jetty 
improvement. Mr. Corthell’s paper consisted of an ex- 
tended series of tables showing a great number and variety 
of very intevesting facts connected with the important 
national work under his superintendence. His remarks 
showed the great result obtained in one year, and gave rise 
to a conviction that it is a question of no very long time 
when we shall possess a magnificent entrance to our 
greatest river. This great question about which so many 
theories have been advanced is fast being settled by ex- 





periment 
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The next paper, which was read by the secretary, was | resolutions by letter ballot. 
upon the same subject by Capt. C. W. Howell, of the Mr. Robert Briggs and Prof. DeV. Wood, opposed 
U. S. Engineers, showing the failure of the Jetty System, | the passage of the motion on the ground of a want of 
arguing that such would be the case from the facts that | discussion. Mr. Herschel urged that the adoption of 
have been obtained in the case of cettain foreign rivers. | the motion would favor the most complete information 
A reply to this paper was then made by Col. W. Milnor | of the individual members upon the subject. Mr. Briggs 
Roberts, the author of the original paper under discuss- | still opposed the motion. Mr. Chester then withdrew his 
He corrected many of the statements of Captain | motion. 
Howell, and made a forcible reply to that gentleman’s| A motion was then adopted to appoint a committee 
paper. He strongly referred to the fact, above noted, | of five to consider these resolutions and report at the 
that the question of the success of the Jetty System at | next Annual Convention, 
the Mississippi is fast being settled by experimant and Here followed a report on Railroad Accounts and Re- 
not at the expense of the Government. turns by W. P. Shinn, in which was given valuable infor- 

It was stated that Capt. Eads in the past year had chang- | mation and principles of such accounts and returns. He 
ed the depth upon the Mississippi from 7 or 8 ft. to nearly | believed that such accounts and returns should be made 
18 ft., and that several of the largest ocean steamers had | upon the same principle by all the various roads. He 
recently passed in and out. Col. Roberts read an extend- | set forth an exceedingly simple and comprehensive set 
ed and very valuable communication upon the subject of | of headings or principles upon which such accounts and 
the Mississippi Jetties which he had prepared without | returns could be kept. The paper will be found to be of 
reference to the discussion of his paper. This additional | great value to those who desire information upon these 
paper showed a very extensive and searching knowledge | matters. A committee was urged for the consideration 
of the adoption of a uniform system of keeping these 
who was connected with the surveys at the mouths of | accounts and returns and a consultation with State Rail 
the Mississippi almost from the commencement of the | Road Commissioners looking to the same end. The 
appointment of this committee was opposed by Mr. Chas. 
H. Fisher Chief Engineer of the N. Y.C. R. R., on the 
history of the Canal Project for accomplishing the ob- | ground that State Rail Road Commissioners are regarded 
ject arrived at. He became of the opinion that although | as hostile organizations by railroad companies, and that 
a canal might be built, it would not furnish the desired | if any thing was done the roads should be consulted. 
He was satisfied of the greatly superior Mr. Chas Latimer, Chief Engineer of the Atlantic and 
bility of an open river mouth. This conviction gained Great Western, gave a statement of his method of keep- 
ground amongst the people till it became evident that | 
it was demanded that the experiment of an open river 
Then followed 
an account of the early efforts in making this kind of | 
The first was by dredges and was fol- 
lowed by an attempt to build jetties, These efforts were 
followed by various experiments and theories till the 

























ion. 


of the subject. He was followed by Gen. J. G. Barnard 


agitation for the improvement of the entrance to the | 


river, and for many years afterward. He recounted the | 











relief. desira- 

















| and surprisingly complete, whilst very simple. 

Mr. Chas. H. Fisher, Ch. E. of the N. Y.C. R. R., 
moved the appointment of a committee of five by the 
chair to consider this subject. 

Mr. Mendes Cohen, Chiet Eng. of the B. & O. R. R., 
urged the full consideration of this subject. 











mouth communication should be tried. 




















improvement. 




















time of the present experiment which gives such hopeful 
The speaker long ago had no 





Col. W. Milnor Roberts followed with remarks upon 
the same subject. 

It was found necessary that Mr. Fisher's motion be 
changed to a resolution advocating the appointment of 
the committee he desired. 

Mr. Ashbel Welch gave an additional report on the 
“Form, Weight, Manufacture and Life of Rails.” He set 
forth some interesting experience on the line between 
Philadelphia and New York where rails had withstood 
excessive use for a great time. The report was accepted, 

The report on the Nomenclature and Classification of 
Masonry by J. J. R. Croes told of progress made, and 
urged more general assistance and replies from the mem- 
bers. Adopted. 

Gen, T. G. Ellis read the report of the Committee on 
the Failure of the Worchester Dam, Mass. The dam 
failed because of leakages and their gradual increase, 
till they at last rapidly undermined the works, causing 
them to cave in and break down in large masses. Ac- 
cepted. 

Mr. Wm. J. McAlpine followed with some remarks 
and promised a communication in which should be set 





promises of success, 











doubt that jetties could be constructed and maintained. 








He contributed some further facts regarding the history 








of this discussion and then closed. 





After a recess of an hour the “Report of the Com- 
mittee on Tests of American Iron and Steel, ” W. Sooy 
Mr. Smith appealed 
to the society to exert itself to secure a suitable appro- 
priation to carry on the test for another year. There 
were facts cited to prove the mecessity of a continuance 
of these experiments, and a statement was made tend- 














Smith, Chairman, was submitted. 
































ing to show that there was a great deal of opposition to 
this work, that the very existence of the Board was 
threatened. 




















Mr. Chester said that he was assured by private infor- 
mation that Congress was much better disposed towards 

















the subject than was imagined, and he therefore moved 
that means be taken to provide the society with more 














extended and reliable information about the matter. 








Col. Merrill here invited the members to come to the 
wharf at the foot of Market St., and examine the mech- 

















anism ofa torpedo boat at their convenience. 





Mr. Chester’s motion was passed and the report of the 





restoring the dam and rebuilding it. 
The Report on the Resistances of Railway Trains 





chairman on Tests of Iron and Steel was accepted. 

Mr. Clemens Herschel reported ‘‘On the Metric 
System of Weights and Measures.” 

Mr. Coleman Sellers opposed the adoption of the 
Metric System by compulsion or law, in a well chosen 



































speech and brought forward many facts to support his 
He favored the legalizing of the system, but 
thought that the pressure for its adoption should come 
from the people and not be forced upon them. 

Prof. J. E. Hilgard, of the Coast Survey, followed Mr. 
Sellers. He stated that it would be dangerous to the 
introduction of the System to urge a compulsory law upon 
Congress. His reason was was that it was very difficult 
to get any attention to the matter from the members of 
He believed it was best to use it and teach 
it as far as we could till those who had learned it should 
become legislators, when something could be done. 

Mr. Herschel offered two resolutions as follows: 
Resolved that the Society appoint a committee of five 
to draft a memorial to Congress concerning this matter, 
and: Resolved that the American Society of Civil 
Engineers will forward by all legitimate means the adop- 
tion of the Metric System in the government offices. 

A motion was made by Mr. Chester to vote on these 








position. 














source. 
Mr. 








Chas. H. 


























adopted. 























Congress. 




















fully and acceptably presided at the meetings. 
A motion to adjourn was then adopted. 
























































ing such returns which was of a very satisfactory nature | 


forth the facts which he has collected in his work of 


was read by Mr. Wm. P. Shinn which consisted of a 
communication from Mr, P, H. Dudley, of the L.S. & 
M.S. R.R., on his experiments with the Dynograph. 
These were very careful experiments but the communi- 
cation, though of usual length, was only long enough to 
create a desire for further information from the same 


Fisher moved the immediate print- 
ing of the communication of Mr, Dudley, and that it be 
circulated amongst the members, which motion was 


Mr. W. Milnor Roberts moved a graceful tribute of 
thanks to the Philadelphia members for their numerous 
courtesies. Also to the Judges of the Centennial for the 
use of their hall, and to the Chairman, who so success- 


In the evening the society attended a reception given 
at the hospitable manson of Fairman Byers, Esq., No. 
202 West Rittenhouse Square, where several hours of 
the most enjoyable and delightful social intercourse were 
passed and from which the members came away filled 
with pleasant memories of the many courtesies that had 
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been extended to them in the Quaker City in this cen. 
tennial year. 
FRIDAY, June 16, 

In respo nse to an invitation from Frances H. Saylor 
Esq., Superintendent and Engineer of the Delaware and 
Bound Brook Railroad, a large number of the members 
assembled at the North Pennsylvania depot by 9:30 a. 
M., where they found an elegantly appointed train, ip 
charge of Mr. Saylor, in waiting to convey them over 
the New York and Phialdelphia New Line, to Jersey 
City and return, 

Among the excursionists we noted the presence of 
Capt. A. Vendee Howen, of the Russian Artillery 
Service; John E. Jcehy, C. E., Centennial Commissioner 
from Switzerland; Emil Burgin, C. E. Switzerland . 
Hon. Wm. J. McAlpine; W. Milnor Roberts, Vice- 
President of the Society ; Maj. Gen. J. S. Barnard; S. Ss. 

, Smedley, Esq., City Eng. Philadelphia; A. L. Holley, 
C. E., besides many other gentlemen, will known jn 
| professional and scientific circles. 

The train was composed of five passenger coaches, 
with smoking and baggage car attached, and was drawn 
by Engine No. 103, one of the finest of the Baldwin 
Locomotive Works manufacture. The coaches were 

built by the Harlan and Hollingsworth Co., and by 
| Messrs Bowers, Dure & Co., of Wilmington, Delaware, 
in the most luxurious style interially, and were provided 
| with all the latest appliances for the comfort, conveni- 
| ence and safety of passengers. 
By the recent completion of a section of 47 miles, the 
N. Y. & Phil. New Line Railroad, now furnishes a new 
and independent route between the great metropolitan 
cities of the East, 88.4 miles in length, and traversing 
a most beautiful, productive, and populous section of 
country. 

The road is one of the best constructed in the country; 
it has very few curves ; its steepest grade is 36 feet to 
the mile ; it is laid throughout with a double set of tracks 
of steel rails, weighing 66 pounds to the yard ; the track 
is stone ballasted ; the bridges are all of iron and built 
in the most substantial manner; grade crossings have 
been avoided as carefully as possible ; there are no very 
large turns in cities in its route; it therefore presents 
j unequalled facilities for fast travelling and offers special 
inducements to the through traffic between the cities 
that are its termini. 

Another, and very important feature introduced on 
this road, and one which any person who is accustomed 
to traveling between New York and Philadelphia can 
appreciate, is the use of anthracite coal in the engines, 
thus doing away with the intolerable nuisance of the 
blinding and suffocating clouds of smoke and cinders 
that render this trip by any other route so uncomforta- 
ble. The passenger station in Philadelphia is at Berks 
and American streets, and is reached from Chestnut St. 
in twenty-five minutes by the street cars on Third street 
and on Fifth street, and also by the Union Line up 
Noth street; the station in New York is at the foot of 
Liberty street, North River, and the ferry of the Cen- 
tral Railroad of New Jersey is used. 

Starting at the appointed’ time, the train was first 
stopped at the Neshammony Bridge to permit of an ex- 
amination of that structure. It is built of iron and stone, 
is of six spans of 150 feet each and 25 feet deep, with 
approaches 63 feet long each, and 10 feet deep. It is a 
deck bridge of the donble inter-section system, and to- 
gether with all the other bridges on this line was erected 
by J. H. Cofrode & Co. of Philadelphia. An examina- 
tion of the workmanship of these structures discloses 
careful and conscientious work throughout, and we may 
add here that at a subsequent visit to Mr, Saylor’s office 
at 407 Walnut St,, Philadelphia, we were favored with 
an inspection of his note books, maps, plans and other 
records of information regarding the construction of the 
road, and can bear testimony to their being perfect mod- 
els of their kind. 

The Delaware Bridge at which the next halt was made, 
is an iron structure, which together with the approaches 
is 4300 feet long. There are nine spans of varying 
lengths, all 26 feet 8 inches deep. The approaches are 
of trestle work and are now being replaced by embank- 
ments. The height of the rails above the river is about 
70 feet. This bridge was constructed, from the founda- 
tions up, in five and a half months, undér the super- 
vision of David McN. Stauffer, C. E. 

Morris Mill-dam Bridge, of four spans of 108 feet each 
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by 12 feet deep was inspected and a further short run 
brought the party to the Mercer & Somerset Railroad 
Crossing which has a local notoriety as being the point 
of dispute between the Pensylvania Railroad Co. and 
the Bound Brook Railroad Co., the particulars of which 
were reviewed shortly and clearly for the benefit of the 
excursionists by Mr. Saylor. 

The company were then treated toa ‘“‘dash” of 1534 


miles in 18 minutes. at which high speed the excellent | 


character of the road was fully tested to the satisfaction 


of all present. After an examination of the Rantan } 
Bridge. the only “‘ through” one on the line, a structure | 


of three spans of 150 feet each by 25 feet deep, the 


train ran to Jersey City and the party crossed over to | 


New York. Two and a half hours were allowed before 
the return trip. Some of the members visited the Stevens 
Institute of Technology at Hoboken at the invitation of 
Prof. DeVolsen Wood ; others spent the time in New 
York, while the larger portion made their way to their 


homes or places of business. In fact, this closed the | 


Eighth Annual Convention of the American Society of 
Civil Engineers, a meeting ever to be remembered in 
the annals of ths society for its many pleasant associa- 
tions and interchange of courtesies, and for the further 
extension of the influence of the civil engineering profes- 
sion in America. 

The return trip was speedy, comfortable, and render- 
ed very pleasant and enjoyable by the conversation of 
the host of the occasion and of the gentlemen who re- 
turned to Philadelphia. The depot was reached on time, 


and the party broke up, after extending the most cor- 


dial thanks to Mr. Saylor for his unremitting care in 
providing for their comfort and entertainment through- 
out the trip. J. B.D. 


Rural Railroads. 





(From Fleming’s “Narrow Gauge Railways.” 

In France a plan has been set on foot for the construc- 
tion of what are to be called ‘‘ Rural Railroads.” The 
project was first broached by M.Chambrier. a well 
known civil engineer, who has devoted much time and 
attention to it, The proposition is for the construction 
of narrow lines of “rural railroads,” or a width of one 
metre only, instead of the usual gauge of one metre and 
a half—along the wide space which every traveller in 
France must have observed on the side of almost every 
high road. Now, at present, the ordinary railroads trans- 
port heavy goods at the rate of 3 or 4 centimes, or less 
than a cent per ton per kilometre; but only under condi- 
tion of allowing a large accumulation to take place, and 
consequently a great loss of time at stations, and then 
sending off the whole in a lump by one slow heavy goods 


train. Now these “rural railroads,” economicolly con- | 


structed and without stations, or depots, or accommoda- 
tiohs of any kind, profess to be able to replace ordinary 
carriages, without any delays, at two or three times less 
than the present cost. They will connect the small 
towns and villages and manufactories all over the coun- 
try. and carry off their produce, agricultural or other, as 
it is ready for transport. For their construction there 
will be no need of “ Acts of Parliment,” or compulsory 
appropriations, or surveys, or other expensive prelimi- 
naries, any more than for costly contributions of any kind 
along the line. All that will be required will be the 
“concession of the roadsides” for the purpose of the Con- 
seil-Generale of the Department, with the authority to 
modify here and there the inclines, when too steep. Sim- 
ple receiving offices may be established at village stores, 
or the owner of goods may bring them to the train him- 
self and accompany them to their destination, paying his 
fare on the way, just as in an omnibus or tramway, with- 
out the cermony of ticket taking or other impediment. 
The expense of laying down such “rural lines” will not 
exceed 25,000 france per kilometre, instead of 100,090 
francs, which is the case even on the most economically 
constructed ordinary roads in France. The estimate al- 
so of the proceeds of snch lines based on a rate of car- 
riage of 25 centimes per ton per kilometre, and on the 
road traffic of goods and passengers, seems to be fairly 
remunerative in a financial point of view, as an invest- 
ment, exclusive of the general advantage to agricultural 
interests to be expected. 








Marion, Ind., is to have Water Works at on expense 
of $30,000. 
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Annual Meeting of the American Institute 
of Mining Engineers. 
(Special Correspondence of Engineering News.) 
PHILADELPHIA, June IQ. 
The meeting was called to order by the President, Mr. 
| A.S. Holley. Dr. R. W. Raymond, past President of 
the Institute and Commissioner of Mining Statistics, 
| was chosen Chairman and Mr. Holley, Secretary. 
| The discussion on the topic for the evening, Techni- 
cal Education, was opened by the chair. After tracing 
the growth of the discussion in hand, he spoke of two 
classes of men to be technically educated ; those who de- 
sign to become engineers, so-called, and what are known 
as working men. 


Division of labor and perfection in one branch of a 
trade, although in the interest of the employer, interfered 
| largely with the education of working men. He discus- 
ed at some length the question of practical training be- 


| 


fore entering school, favoring it in some cases and | 


thinking it disadvantageous in others. 


| Mr. Thos. C. Clarke contributed a valuable paper on 
| The Education of Civil Engineers, in which he took the 
| ground that civil engineering included all scientific con- 
struction. The question is as to how much of practical 
training, and how much school instruction shall be com- 


| bined in the education of the civil engineer. He was in | 
| favor of a scientific course as a preliminary to practice. | 
| He recommended the student to pursue a scientific | 


course until 18 or 20, and then to practice his profession 
| for several years; after which, to return to his books or 





the particularly scientific or philosophical class, or the 
| executive class. The engineer above all things should 
first acquaint himself with scientific methods, that 
of collection of data, arrangement of it, study of it 
| and deduction of final results. 





gave an account of the methods provided by the Indian 


college for engineers has been established at Coopers 
Hill, near London, and although the theoretical training 
is good it is supplemented with very little prrctical train- 
ing. As a consequence, when the graduates were put to 
practical work, in India, it was considered that the cost 
of their blunders made this method of education very ex- 
pensive. 


$1,000,000, to provide for scholarships to be given to 
workmen who distiuguish themselves in a technical ex- 
amination. 

Dr. Wedding, of Berlin, being called upon by the chair- 
man, stated that schools were provided for the brighter 
workmen who were selected by their employers and ed- 
ucated without expence to themselves. Academies are 
provided for eight branches of technical education, and 
to enter these a high school education is necessary. He 
| endorsed the course indicated by Mr. Clarke. 

Mr. Coleman Sellers, of Philadelphia, insisted upon 
drawing as one of the fundamental things to be taught 
in our public schools. He also insisted upon a change 
in the course of instruction so as to include at least 
something, however crude, upon practical matters. He 
strongly supported Mr, Clarke. 

Mr. Pechin, of Dunbar, Pa., considered as liberal an 
education as possible very essential. The man prepar- 
| ing to manage a blast furnace should follow his liberal 
education by a technical education and that by thorough 
practice in all departments of his work, from the bottom 
up. These ideas were well supported in a strong speech. 

W. Milnor Roberts obened with an account of tech- 
nical education in Philadelphia fifty years ago, paying a 
noble tribute to the Franklin Institute and its work. 
Our present engineering schools were likely to fail be- 
cause they do not make engineers, often spoiling men 
who would have succeeded in a different direction. Gen- 
eral education should precede technical studies which 
should be pursued in reference to that department of 
engineering which the student intended to follow. The 
essential thing is good judgement. Some preliminary 
education is insisted upon in all cases. Practice, when 
possible, should be combined with theoretical instruc- 





tion. From the nature of engineering work this was | 


generally impracticable. Our technical schools give 
ample preparation for entrance into the engineering pro- 
fession. 

Mr. Ashbe] Welsh said that his written paper had 


not according as he belongs to one of two classes ; viz., | 


Capt. Douglas Dalton, of London, being called upon, | 


Government for the education of its own engineers. A | 


For workmen Sir Joseph Whitworth has set apart | 
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been anticibated. After entertaining the meeting with 

| many anecdotes which cannot be reproduced without 
| the aid of the speaker, he closed with a powerful plea 
for integrity in the character of the engineer. 

Prof. Rogers, of the University of Pennsylvania, then 
spoke from the teacher's standpoint. He endorsed the 
broadest possible culture. Technical schools should 
teach underlying principles ; too many subjects are at- 
tempted ; fewer things well mastered would be better. 
He objected to breaking up the course by a year or more 


of practice, and should give only that practice necessary 
to fix principles. Schools should teach only that class 
of subjects that cannot well be learned outside, in any 
reasonable time or from the nature of the subject. He 
adduced his own experience in support of his position. 
Mr. A. L. Holley advocated sending the high school 
graduate to practice before sending him to the technical 
school. 
After the reading of Mr. Holley’s paper the meeting 
| adjourned to 10 A. M., Tuesday. 
TUESDAY, June 20. 
Pursuant to adjournment the meeting was called to 
| order by Dr. Raymond, and the discussion of Technical 
Education resumed. Althongh much was said last 
evening the subject seemed by no means exhausted. 

Mr Eckley B. Coxe of the Centennial Committee of 
the Institute, gave many valuable ideas. He considered 
Engineering Degrees a humbug. 

Mr. Wm. P. Shinn, A. S. C. E., considered the science 
of accounts asa part of the education of engineers. 
More works were a financial rather than a physical 
| failure. 

Prof. Eggleston of Columbia College, N. Y., advocated 
as extended culture as possible. A continued course 


of Mathematics and Language was desirable and he 


recommended the German Language if only one could 
| be taken. He firmly believed in introducing the com- 
mercial side of all subjects. 

Prof. Robert Hunt, of Troy N. Y., was satisfied 
| that in the case of metallurgical students, practice should 
| precede technical school instruction. He thought it 
would be advantageous to the proprietors to have 
students come into their shops and places of business 
under a teacher. They could act the part of overseers 
and add much to the efficiency of the works. 

Prof C. O. Thomson, of the Worcester Free Institute, 
| Mass., said the experience of their school argued the 


| desirability of combining theoretical and practical in- 
struction. His contribution was exceptionally valuable. 

Mr. P. H. Dudley followed with a paper on the Edu- 
cation of Railroad Engineers. 

Mr. J. B. Davis, of Michigan University, made a few 
remarks on the phases of the subject presented’ at that 
institution. 

Mr. Ferry J. Slade, of the Trenton Steel and Iron 
| Works, thought it useless to introduce practice into the 
schools, and that students should not enter works until 
they came to stay. 

The discussion was summed up by the President and 
the meeting adjonrned. 

Before adjourning notice was given that the contribu- 





tions to this dlscussion would be publishes in full. 
Saka 
Business Meeting, Excursions, Reading of Papers 
ending with conversazione at Headquarters, No. 1,100 
Girard Street, Thursday evening, will continue during 
the coming week. 


Fort Wayne Water Works. 


Nessrs. Lane & Ryall, the engineers employed in the 
investigation of the subject of the proposed water supply 
of Fort Wayne, Ind., have reported adversely to the use 
of wells and filtering galleries for a supply; the City 
Council are at loggerheads in the matter, and a resolu- 
tion to pay off Mr. Lane, Consulting Engineer, on the 
plea that his services were not required any further was 
tabled by a vote of 12 to 5. 

Meantime the council have accepted the invitation of 
Mr. J. A. Richardson, of the Holly Water Works, to 
witness a trial of the Holly system, in Indianapolis on 
the 4th of July next. Indianapolis is a wide awake place 
and if the Fort Wayne people after all shou/d be entrap- 
ped into the adoption of the Holly system, they may 
console themselves with the thought that a great many 
other cities with populations as intelligent as that of Ft. 
Wayne are willing to be fuund in the same fix. 
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Proposals for Contracts 


THE IOWA CITY BRIDCE. 


Since the publication of the communication in the | 


News of June 10, upon the bids for the superstructure 


of the Iowa City Bridge, some papers have been put | 
into our hands bearing upon bid No. ro, of the Indian- | 


The bid of this 
company is stated, in the article above referred to, to 
have been “Arch, $32,00 per lineal foot.” ‘“Com- 
pression at springing line 13,800 tbs per square inch ; 
at crown 12,300 Tbs per square inch.” The article 
also gives the general requirement ‘‘ The bridge to 


opolis Bridge Co., Indianopolis, Ind. 


carry a moving load of 2,000 Ths per lineal foot and | 


not strain the material of the bridge above one-fourth of 
its ultimate strength.” 

In reference to these points we have before us ; 

First:, The letterof A. J. Hershire, Auditor, Johnson 


Co., dated Towa City, April 19, which says, “ Length: | 


2 spans of 150 ft. each from centre to centre, * * * 
Load: 200 gross tons evenly distributed without danger 
to the structure.—1,400 Ths. per lineal foot, factor of 
safety one-fourth, is suggested by the bridge committee.” 


Second : 


from the Indianapolis Bridge Co., giving rolling load | 
1,400 Ibs. per lineal foot, with a factor of safety of 4. | 
Accompanying these specifications is a strain sheet, | 


This sheet 
shows the stresses on all of the pieces, with the number 
and the sizes of the parts. The compression at the crown 
is given as 154,687 ths, and at the springing 174,795 Ibs. 


vouched for as a copy of the original one. 


The assumed weight of the bridge is 800 Ibs. per lineal | 


foot, rise of arch 20 ft. The reader can easily verify these 
stresses for himself. 
bars, 23 tbs. to the foot, with a plate 20 in. wide, 5-16" 
thick at the springing, and 4“ thick atthe crown. The 


section at the springing being therefore 20 sq. inches, 


the thmst per square inch is 8,740 Tbs. The section | 


at the crown is about 18.8 sq. inches, which gives a 
thrust of 8,813 Ibs. per sq. inch. 
two bars %"X11", or 11 sq. inches, to resist a tension 
of 154,687 tbs. or 14,063 Tbs. per sq. inch. 

Third : 


material and labor, and complete ready for travel the 
superstructure for a Wrought Iron Arch Bridge ac- 
cording to the plans, specifications, &c., herewith sub- 
mitted, for the following prices per lineal foot, viz: 

Arch, plan No. 1, for $27.30 per lineal foot. 

Arch, plan No. 2, for $24.50 per lineal foot. 

With all iron floor beams, 1 to each pannel, as dis 
cribed in specifications, $2.00 per lineal foot extra.” 


1.25 for six months, payable | 


may be made by Post Office Orders or Bank 


ineering News in the | 
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Specifications for a proposed arch bridge | 


The arch has two 10 inch channel | 


The lower chord was | 


The letter book copy of the bid of the India- | 
nopolis Co., which reads ‘‘ We propose to furnish all | 
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| Plan No. 2, refers to another plan of a lighter bridge 
| which had no accompanying diagram nor any specific 
| load, but the dimensions of which were given, and a 
comparison was asked. 

We are quite at a loss to see how the figures we have 
just given, which to our view are within the require- 
| ments, can be reconciled with those quoted from the 
article of June 10. There is a most decided discrepancy 
| between the moving loads called for in the two cases. 

Mr. Irish puts it at 2,000 Ibs. and Mr. Hershire at 
| 1,400 tbs. per lineal foot. It is possible that, by putting 
the heavier load upon a bridge designed for the lighter 
| one, something like these stresses might be realized, 
| but such a treatment would be unfair to the designer. 
| There is one other point to which we wish to allude, 
| and that is ‘* The committee having selected bid No. 9, 
| notified the company to bring the structure to the above 
requirements which the agent contracted to do at the 
price in his bid.” This seemes tous to be giving an 
advantage to the man who made a design which did 
not come within the requirements and whose bid was 


j 
} 
i 
} 
| 
| 
1 
i 


| low, inasmech as he is afforded an opportunity to | that somewhat more definite standards should be fixed 
modify his design after the bids are opened. Is not this | ¢. the amount of work which an architect ahould give. 


: | We are not of those who are anxious for an accurate 
below the requirements are not to be ruled out at once. | 


really putting ina new bid? And, if bids which fall 


| ought not all bidders to have an equal chance to figure 
again ? 


SURVEYS OF PUBLIC LANDS. 


Under the present system of surveying the public 


204 | 
304 | 
| lands, large tracts are blocked out in the offices of the | 
surveyors general and recommended for sub-division into | 
Most of the available land in this country | 


sections. 
was, years ago, surveyed, or at least platted, and entered 
| for sale in the several land offices, and much that re- 
| mains is remote from settlement, or utterly unfit for use 
| of any kind. Still the usual appropriations have been 
voted and the same system of poor, or even fraudulent, 
surveys, by contract at so much per mile have been kept 
up. If any person wishes to know how contracts for 
surveys are obtained, and what interest the surveyors 
| general have in the letting them, over their regular sal- 
ary, let them try to get a contract; if they wish to know 
why there is so little reliable surveying in the country, 
let them follow a party whichis surveying prairie or 
mountain lands by the mile—the more miles per day the 
more dollars—and they will soon come to the conclusion 
that surveying is wof¢ an exact science, but rather a very 
loose practice, in the far away regions of the West, at 
least. 

The spirit of investigation that has prevailed in this 
| country for some time past could not well overlook so 
large an appropriation as that of the Public Surveys, and 
| that occasion for improvement was discovered is evident 
| by the following : 

“Washington, June 15.—The House Committee on 
| Appropriations yesterday decided to abolish the existing 
system of surveying the public lands. It is now propos- 
| ed to give the Commissioner of the Land Office a sum 
in gross to be expended first in the survey of land suita- 
ble for cultivation without irrigation, and second, those 
with irrigation. He will be held responsible for the 
proper carrying out of this design. This will do away 
with the useless expenditures hitherto made for the sur- 
vey of barren mountains and sterile plains. 





The com- 
mittee have decided to recommend appropriations for 
the Hayden, Powell, and Wheeler expeditions, but in 
each instance have cut the estimates about thirty-three 
| per cent. 


Referring to the decision of the Committee of Archi- 
tects in the case of Mr. Cochrane, of this city, the report 
of which was given in ENGINEERING NEWS, May 2cth, 

the following is from 7 4e American Architect and Build- 
ing News, of Boston : 

The decision of the committee is unquestionably ju- 
dicious, as is the suggestion by which it was accompani- 
ed, that the unimpeachable course would have been for 
| the contractors to have themselves employed draughts- 
men to make copies or tracings of the drawings at their 
expense, with the permission of the architect. The 
question involved, of the limit of the work which may be 
expected of an architect, is one which is likely to be- 
| come more and more important as his duties are becom- 
| ing more complex, and exact more labor from him, There 
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is no doubt that architects ‘n this country spend on the 
average much more time and money in drawings for 
work of the same cost than they did years ago. The 
differences among architects in this respect are yery 
great; but it is safe to say, that, for those who do their 
work with real care, the expense of carrying it on eats 
up from one-half to three-quarters of their commissions: 
probably the latter with most of those who have enough 
work to need any considerable force of subordinates 
This is a matter which is quite inscrutable to clients. 
who seldom detect the difference between the architect 
whose office-work is done with minute and expensive 
faithfulness, and the one who throws it off hastily and 
cheaply. It is left out of the account by most people, 
who think that a five per cent commission must pay 
architects very liberally and even extravagantly. So it 
does many architects; but there are many others to 
whom with a considerable practice it barely gives a com- 
fortable living. The trained eye sees the corresponding 
difference in their work at a glance; but the public dces 
not. In this condition of things, it is quite desirable 


commputation of all labors of an architect, and a closely 
adjusted scale of payment for everything. We think that 
the freedom ofa professional relation is a wholesomer con- 
dition for him than the minute exactions of a mercantile 
tariff. But it would be an advantage if there were some 


| better understanding than exists of the proper amount 


of his labor; one which should protect him, on the 
one hand, from the exactions of clients who often ex- 
pect his commission to cover an unreasonable amount of 
work of which they do not at all understand the cost: 
and which, on the other, should secure to the client 


| something more than the hasty and madequate work- 


manship which is often rendered in return for his five 


| per cent. 


South Pass Jetties. 


a 


Captain J. B. Eads, who is building the jetties at the 
mouth of the Mississippi, has become involved in an un- 
fortunate and unnecessary dispute with Major Howell, 
of the United States Engineers, who was with General 
Humphreys, one of the advocates of the Fort St. Philip 
Canal. The grant obtained by Captain Eads from the 
Government (one of the least objectionable that ever 
passed through Congress) stipulates that nothing is to 
be paid him unless he succeeds in securing twenty feet 
ot water through the South Pass to the Gulf within the 
specified time. Now, Captain Eads declares that the 
work is going on in the most encouraging manner, that 
he has already got sixteen feet, so that the largest coast- 
ing steamers have been sent to sea over the bar, ‘on 
which scarcely eight feet of water could be found last 
year.” Major Howell, on the other hand, declares in a 
published letter that there are only twelve feet of water 
at the South Pass, that the “nucleus of a new bar” ex- 
ists in front of the jetties, that a shoal is making out to 
this nucleus, and that in short the jetties are doing no 
good. Against all this Captain Eads brings certificates 
from his engineers that Major Howell's statements are 
unfounded, and he protests against his enterprise being 
embarrassed by officers having no immediate connection 
with the work, and has written a letter to the Secretary 
of War, begging that any further interference on the part 
of such officers be prevented, and that instructions be 
issued to the inspecting officer authorized by the Jetty 
Act to furnish him directly with any information as to 
the result of the work he may need, and that he be or- 
dered to report to the Secretary of War instead of to 
the Chief of Engineers. Whether this is desirable or 
not we do not know ; but it is certainly a great mistake 
to allow engineer officers in the employment of Genera! 
Humphreys, who is known to have no faith in the jetty 
system, to write letters to the newspapers ridiculing the 
experiment when the department of the service to which 
they belong stands in a judicial attitude to the under- 


taking. This, at any rate, ought to be stopped.—Zhe 
Nation. 


The Hudson River Tunnel Company, whch has been 
delayed more than a year by injunctions, has again re- 
sumed operations at the shaft in Jersey City. 
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Pile Driving Apparatus. 


By HERR WEBER. 





(Protokolle des Sachsischen Ingenieur Vereins,—Transiated by 
The Institution of Civil Engineers.) 


Nearly all the pile driving machines at present in use 


are adapted for operating on only one pile at a time ; it | 
is the object of this machine to place several rams under 
the control of a single steam-engine. The apparatus by 
which this is affected may be divided into three parts— | 
the engine, the power-distributor, and the ropes or | 
chains which lift the monkey. Any of these may be | 
separated and fixed at varying distances and diferent | 
levels. Any engine, with which driving bands can be | 
employed, may be used to provide the motive power, the 
bands imparting it to a system of ropes or chains by | 
which the rams themselves are actuated. 

A light timber frame carries the power-distributor, | 
which consists chiefly of a pulley, rotated by the driving | 
band of the engine, and jmparting motion to a poppet | 
head running backwards and forwards on two timber | 


bearers. An endless chain or rope passing over this | 
poppet head communicates at the foot of the scaffolding | 
erected on the spot where the pile is to be driven, with 

the machinery for lifting the monkey. The endless rope | 
can be slackened or tightened by a lever, and moveable | 
discs or pulleys, over which it passes, enable it to be ad- | 
justed in any direction required by the position of the | 
pile. The third part of this machine consists of the or- | 
dinary monkey, lifting ropes, windlass and scaffolding; | 
but a special arrangement is provided by which the drum 
can always be rotated, whatever position it may assume | 
with respect to the power-distributor, whilst at the | 
same time it is kept at right angles to the lifting rope, so | 
as to prevent its slipping off. 


This invention was used at Dresden on the Elbe, for | 
fixing the piles of a quay wall 541.* yards long. The | 
engine and power-distributor were placed on a platform, 
fixed to two pontoons coupled together, while attached 
to them by long raking timbers, which served also as | 
foot-bridges, was a raft 114.8 feet long by 13.1 feet 
broad, on which the three pile-drivers with their machin- 
ery were fixed. On two of these the monkey was raised | 
and dropped between parallel guides, but in the third an 
iron pole was fixed on the head of the pile, the monkey | 
working up and down it through a hole in the center. 
The engine, power-distributor, and pile drivers required 
one skilled attendant each, in addition to which six or | 
eight laborers were variously employed. 


Of the total number of piles driven, four hundred and 
fifty-nine were main piles, and one thousand six hundred 
and thirty-four intermediate piles ; the former were from 
9.8 to 16.4 feet long and 7 %inches square, the latter be- 
ing from g.8 to 27.5 inches square and 13 feetlong. The 
main piles had shoes of wrought iron, made in four4 
pieces, and were driven from 5 to 7 feet into a bed of 
rough gravel and stones; the intermediate piles were 
merely shod with sheet iron, and put down toa depth 
of from 3.6 to 3.9 feet. The work occupied thirty-two 
days, during which time 120,000 blows were struck, by 
rams weighing each 8.07 cwt., with a fall of 9.84 feet, a 
height which proved most suitable. This averaged 1,580 
blows for every cubic metre of timber driven, or 242 for 
every square metre of the wallitself. The monkey was 
lifted 65.6 feet every minute, or 13.11 inches per second, 
showing that the work done by each pile-driver was as 
follows :—8,07 cwt. X 65.6 feet = 59,299 foot-lbs. = 1.8 
HP., or a total of 5.4 HP. for the three drivers. 


The steam-engine had a cylinder 10.23 inches in di- 
ameter, with a stroke of 15.75 inches, the pressure of 
steam in the boilers was 3 atmospheres and the expan- 
sion %; the indicated HP. was 6.03, showing very little 
loss of power between the motor and the pile-drivers. 
The relation between the power at the windlass drums 
and the weight was as 1 to1g. The winding ropes, 0.6 
inch in diameter, were of cotton, not hemp, and gave 
excellent results as regards friction ; assuming the latter 
to be 9.25 Ibs., the tension was about equal to 47.6 + 
9.25 = 56.85 lbs. The cost of every main pile driven 
was about 6s. 6d., and of every intermediate pile 2s. 3¢., 
or equivalent to about 11.3s. per square yard of the wall. 
Had the pile-drivers been hand instead of steam-driven, 
the work would have been increased 13 or 14 per cent., 
and have lasted fully fifty-five days. This apparatus is 
specially valuable on extensive works, when the frequent 
removal of the engine is not necessary. 








Researches on Ebullition. 


BY M. DESIRE GERNEZ. 


| (Annales de Chimie et de Physique, March 1875, pp. 335—401. 


From Minutes of Proceedings of the Inst. of Civil Engineers.) 
After having first reviewed the history of researches 


on ebullition, the Author proceeds to describe his own 


| experiments, in the cases of liquids heated in contact 
| with solids, and of liquids heated in contact with other 


| 
| 


liquids, whence he deduces the theory of ebullition, and 


considers lastly the action of mechanical force on the | 


phenomenon. 

LIQUIDS HEATED IN CONTACT WITH SOLIDS.—When 
heating a liquid above the normal point of ebullition, eb- 
ullition is accompanied with explosion. In his experi- 
ments the Author used cylindrical glass,vessels, washed 
perfectly clean with sulphuric acid, and closed at one end. 

The liquid he employed was pure and free from solid 
matter: it should be poured into the tube so as not to 
imprison any air, and ought to be heated in water or 
paraffin baths, as, in consequence of the bad conducting 


| qualities of glass, a naked flame might heat a portion of 
| the fluid to a higher temperature than it can endure. He 


was careful not to produce vibrations. The following 
conclusions were arrived at: 
1. Solid bodies which cause boiling of superheated 


liquids lose that property when highly heated. When | 


certain portions of platinum wire, heated either in closed 
glass tubes or by means of an electric current, are im 


; mersed in a liquid, the heated portions remain inactive. 


2. Solid bodies without chemical action on super- 


heated liquids cease to produce bubbles of vapor having | 
caused boiling for a longer or shorter period. Ifa piece | 
of stearine be inclosed in a bell-shaped glass or vessel, | 


attached to a glass tube, shut at its upper end, and in- 
troduced into water heated to boiling, bubbles will not 
rise atter the first few minutes, even if there be air above 


the stearine. Leta piece of spongy platinum be made | 
white hot, and put into boiling water for five minutes ; | 


’ 


| let boiling be suspended for five minutes, and let this 


action be repeated. After a time water above 212° Fahr. 


| will not produce a single bubble with the platinum. 
3. A body, the surface of which has not been in con- | 


tact with air, or which does not contain air or gas, has 
no effect on superheated liquids, Introduce a glass tear 
into a thick glass vessel, the water in which is kept boil- 
ing until no bubbles come from the tear. Let the water 
cool and break the point of the tear. The result is an 
explosion which reduces the tear to powddr; but though 
the water be again superheated, the glass fragments will 
not cause boiling. 


4. Solid bodies rendered inactive, by remaining in a | 


boiling liquid, or through the influence of heat, become 


active again on exposure to the air. Ifa platinum wire | 


which has been rendered inactive by its presence in boil- 
ing water be carefully removed, so as not to be exposed 
to dust, and again replaced in the liquid, it will repro- 
duce boiling. 

5. A gaseous atmosphere causes the boiling of super- 
heated liquids. Introduce into a superheated liquid a 
small bubble of air by means of a tube with a bell-shaped 
mouth closed at its upper extremity, and the liquid will 
immediately boil. When the mouth of the bell is cov- 
ered with wire gauze, bubbles are formed where the 
pressure is least; and it is found that the effect of a sin- 
gle bubble of air is continuous. 

EXPLANATION OF THE PHENOMENON OF EBULLI- 
TION.—Place a liquid in a perfectly clean tube, raise the 


temperature at the surface of the liquid: vapor will be | 


produced with a maximum tension corresponding to the 
temperature, or an inferior one, as the space is limited 
or unlimited: by raising the temperature the tension 
will become equal] to the atmospheric pressure, when 
boiling will be possible, if there is a gaseous bubble in 
the liquid. Next the volume v being the volume under 
the atmospheric pressure P, the new volumes will be un- 
limited when the maximum tension of the vapor is equal 


to P, being then = . On the other hand, ebullition can 





be retarded to the temperature of the total evaporation 
of the liquid, or to a temperature approaching that at 
which, in the experiment of Cagniard de Latour, the 
liquid becomes expanded to vapor. 

The Authos then discusses the mechanism of ebulli- 
tion and shows that— 

1. Ebullition is an evaporation at the surface of rhe 
introduced gases. 


2. An infinitely small quantity of gas suffices to pro- 
| duce unlimited boiling. 
| 3. Each bubble of vapor is formed at the expense of 

a certain quantity of air. 

4. A bubble of vapor on quitting the orifice of a tube 
leaves a very small bubble behind which coutinues to 
sustain ebullition. 

§. Bodies which are not wetted by liquids produce 
ebullition, because the liquid is kept at a distance, and 
the dissolved air will gather in the spaces. 

6. A dimunition of pressure will allow the liquid to 
be superheated, because the dimunition takes place slow- 
ly, and the dissolved gas is disengaged at the free sur- 
face of the liquid, thus allowing an elevation of temper- 
| ature without the production of gaseous bubbles. 

LIQUIDS COMPLETELY SURROUNDDED BY OTHER LiQ- 
uIDs.—A drop of water introduced into a mixture of es- 
sense of cloves and linseed oil can be slowly superheated, 
and if free of gas will remain liquid up to the tempera- 
ture of total evaporation. If it contain air, the eleva- 
tion of temperature will produce a supersaturated solu- 
tion, and will retain the disolved air up to this jimit; but 
in the assumed case the dissolved gas will diffuse 
into the surrounding liquid. Thus by slow heating the 


water will attain higher and higher temperatures with- 


out boiling. 

EBULLITION PRODUCED BY MECHANICAL ACTION.—If 
a rod be rubbed briskly along the surface of a vessel con- 
taining a superheated liquid, boiling will at once be pro- 
duced, the action producing bubbles of gas, which were 
in the state of a supersaturated solution. 

The Author gives the following applications of the 
theory of boiling: 

Normal boiling point—It being very easy to super- 
heat liquids, some difficulty has been found in obtaining 
| the normal point of ebullition; this can be easily reme- 
died by the introduction of a bubble of air, or the em- 
ployment of porous substances not acting chemically on 
the liquid. 


Starts.—If a porous substance has been employed to 
| produce normal boiling as descriLed, and if the liquid is 
cooled and again heated, it boils with starts, owing to 
| the capillary channels having lost the greater portion of 


| their air; the liquid contained in them can be super- 
heated, until a bubble of air coming from the interior 
portion causes the sudden formation of a large quantity 
of vapor. This action can be avoided by the employ- 
ment of substances which by their action on the liquids 
produce even small quantities of gas, such as spongy 
platinum, and zinc and iron for water. 

Explosions of steam boilers by the sudden expansion 
of vapor in superheated liguid—The fact that explo- 
sions frequently occur on renewing work, when the wa- 
ter has been maintained without external expenditure of 
vapor at a temperature little inferior to that of boiling, 
leads to the opinion that the cause lies in the sudden 
expansion of vapor in the superheated liquid. A piece 
of coke, or the introduction of a solid substance with 
the fresh water, which will produce a bubble of vapor in 
the superheated liquid, would cause an explosion. A 
| piece of metal, such as zinc, maintained in the boiler 
would obviate such results. E. B. 





NOTES. 


The Boston & Providence Railroad is now receiving, 
from the Edgar Thompson Stee] Combany of Pittsburg, 
Pa., steel rails sixty feet in length. This extraordinary 
leugth of rail is strongly illustrative of the growth of the 
railroad in America. The first rails laid upon the Prov- 
idence Railroad in 1844 were 12 feet in length; then in 
a few years fifteen-foot rails were used, and the length 
has since been gradually increased by rolling to eighteen, 
twenty-one, twenty-four, twenty-eight and thirty-foot 
rails. The thirty-foot rail has been used for about foui 
years, and now we have the sixty-foot rail. The Edgar 
Thompson Company has on exhibition at Philadelphia 
a rail 120 feet in length, which is labelled ‘ The longest 
rail in the world.” 








The scheme for a canal between the Channel and the 
Mediterranean is being seriously taken up. The Com- 
missioners, adopting the estimate of state engineers, put 
the cost at $13,000,000—namely, $2,000,000 outlay on 
the lower Seine, $1,000,000 on the upper Seine and 
Yonne, $2,000,000 on the Burgundy Canal, and $8,000,- 
ooo on the Rhone. It is intended to carry vessels of 

250 to 300 tons. 
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The Late Ransom Cardner. 


RIDGE—Proposals will be received at the Auditor's office, | 

Batavia, Ohio, until 12 M, June 28th, for the superstructure 

of the following bridges: Two spans 120 ft. each across East 

Fork Little Miami, near East Liberty; One span 165 ft. across 

same stream near Batavia; One span 130 ft. across Stone Lick, 

| near the Catholic Church. Bidders will fnrnish their own plans 
| and specifications. C. J. Harrison, Auditor. 











Ransom Gardner, for many years a prominent citizen 
of this state, died on the oth, at Anderson, Ind. He 
had just substantially completed the construction of 
a new railway line from White Pigeon, in this state, to | 
Anderson, Ind., which has occupied his attention for 

everal years. 

Mr. Gardner was born at St. Ann, N, Y., In 1814, but 
removed to Elbridge in the same state when a young man 































































RIDGE—Bids will be received at the office of the Commis- 

sioners of Hamilton Co., O., in Cincinnati, until July rst at 
12 M. for masonry of the abutments of a bridge across Millcreek, 
on the road from Hartwell to Lockland, in Sycamore township. 
Specifications can be seen at this office. Also, for an iron super- 
structure at the same place, clear span So ft.; clear roadway, 18 
ft. Bidders will furnish their own plans and specifications there- 
for, A full and complete strain sheet to accompany each plan, 
Said bridge must be of sufficient strength to sustain 100 pounds | 
per square foot of floor surface beside its own weight; factor of 
safety 4 15,000 tension, 12,500 compresson. Payments will be 
made in Hamilton Co. bonds, bearing interest at 7 per cent, By 
order of Commissioners, Joseph B Humphreys, Auditoc. 








He came to Jonesville, in Michigan, in 1837, and was 
for some time a successful merchant in that place. While 
there he filled his first contract in railroad building, 
which was the grading of a section of the Michigan 
Southern Railway. This was followed by another con- 
tract on the same road, and then on the Chicago & Rock 
Islandline, and 





RIDGES.—Proposals will be received by the Commissioners 
of Clark County, Ohio, for the building of Bridges at the 

oo es, and of the lengths, named below: One at Hoffman and 
‘eazell’s fording of Sinking Creek, in Moorefield Township,— 
length of span, so feet. One at Newlove’s fording of Beaver 
Creek, in ertiey ‘Township,—length of span 60 feet. One at 
Dibert’s fording of Chapman’s Creek, in German Township,— 
length of span So feet. One at Medway fording of oping Creek 
in Bethe! Township,—iength of span So feet. One at Miller’s | 
Creek in German Township,—length of span 20 feet. Bidders 
may furnish plans and specifications for the whole work on each 

| bridge, for either stone or wood in abutments, or both, including 
excavation and all under-plank necessary to secure a good foun- 
dation; and for such plan of superstructure as they may propose 
te erect. 5 
feet; bids for wooden abutments by the foot, lumber measure. 





during the latter undertaking he pur- 
chased a tract of land of 1,600 acres, west of Chicago, and 
platted a large village. 

Mr. Gardner ultimately removed to this city, and un- 
der his supervision ihe Detroit & Toledo Railway was 
built; next he constructed the Jackson & Adrian branch, 
reaping large profits from these various enterprises. His 
business ventures here were numerous, and he became in- 
terested in mercantile enterprises, in vessel stock, and in 


various railroad investments. About 1864 he took charge 
of the reconstruction of the railroad from White Pig- | 
eon to Three Rivers and its extension to Kalamazoo, 
and removed'’to Three Rivers and thence to Kalamazoo. 
Still later he built the Grand Rapids, Allegan & Kala- | 


third day of said month, at the rooms of the Board in Spring- 
field. Quincy A. Petts, Auditor of Clark County, Ohio, 


HURCH,—Proposals will be received by the Building Com- 
mittee of the Xe E. Church, at McKeesport, Pa., until July 

1, 1876, for the esection of a new church building. 
specifications can be seen at the office of Dr. W. Knox, McKees- 
port. James O’Neil, Joseph A. Stone, S. S. Crump, T. H. Cour- 


mazoo Railroad (with its Holland branch,) which was | son, Dr. W. T. Knox, Huston Todd, John McCleany. Building 
ultimately sold to and consolidated the Lake Shore line. —— re ‘ nae aR Te 
Next he engaged in the enterprise of building the road OAL GAS.—The City of Dubuque, Iowa, will receive bids 


. for furmshing the best quality of Coal Gas for the use of 
the City. Acceptable security required. The City reserves the 
right to reject anv and all bids. No bids received after August 
ist, 1876. The furnishing to commence on the 14th day of Sep- 
tember, 1877. For further partieulars inquire of C. G. Hargus, 
City Recor : 

OUNTY POOR HOUSE.—Proposals for the building of a 

County Poor House will be received until 1 o’clock P. M., 
Thursday, June 29, 1876, at the office of the County Auditor, in 
Butler Center, Iowa. The building must be built according to 
plans and specifications on file in the Auditor’s office. Bids must 
include the entire cost of the building. Stone work, carpenter 
and joiner work, painting and plastering. R. L. Chase, Au- 
ditor. 


from White Pigeon to Anderson, Ind. which he had just 
completed, having pushed on its constructicn during the 
business depression of the last throe years, when other 
railroad enterprises were utterly at a stand still —De- 


trot Tribune. der. 


‘New Publications. 


Notwithstanding the existing depression in the iron 
trade, and the fact that the trade is represented by some 
of the most excellent journals in the country, there is to 





be found a publisher so enterprising as to send forth a 
The ron 
Trade, published at No. 132, 134 and 136 Nassau St., 


OUNTY PRISON EXTENSION—Proposals will be re- 
ceived by the Commissioners of Schuvkill County, at their 

| office, in the county court house, Pottsville, Pa., until 4 P. M., 
June 28th, for the roofing, plumbing and gas fitting, plastering, 
New York City, by Lawrence G. Grulding, is the latest | painting and glazing required for the extension of the Schuykill 
: a a | County Prison, Each of said proposals to be indorsed separate- 
candidate ; and its appearance and “make up” thus far | ly as above enumerated. Plans and specifications of the work 
Mor- 


. ‘ } 4 e seen at 2 C ssi rs’ ~e i . . 
is very creditable indeed. may be seen at the Commissioners’ office until June 24th 


new claimant for favors in that direction. 


It is an eight page paper of 


ft. aisles and 46 ft. nave; built of brick and trimmed with stone. 
The plans and specifications can be seen at the studio of Rev. A 

G. Setterdahl, Moline, Ill. until 12 M. June 26th; after that at the 
office of LN. Holmes. architect, Room 23, Mitchell & Lynde’s 
block, Rock Island, until 12 M. July 12th. Bids will be received 
for the whole job complete, or tor the brick and stone work and 
carpenter work, separately; the carpenter to bid with and with- 
out the spire above brickwork. A. G. Setterdahl, Chairman of 
Building Committee. 


Dolllars per a nnum in advance. 





We chronicle the birth of a new candidate for public 
favor in ‘' The Railway Age,” published every Saturday 
by the Railwry Age Publishing Company, Grand Pacific 
Hotel, Chicago. 


Price, $4.20 per anuum. It is neatly 
gotten up and the editorial mattes is spicy and well writ- 


ten. 





~ RADING.—Proposals for gradin 
Parkersburg road will be received until 1 0’clock Pp, M., June 

29, 1876, at the ken of the County Audiior in Butler Center, Ia, 
The location of the work, the style and extent of the same can 
be ascertained by inquiring at the office of the County Auditor. 
The bids must be for grading at a certain amount per cubic yard. 


R. L. Chase, Auditor. 
Lo" was GAS PIPE—Proposals will be received at the 
Wheeling, (W. V.) city gas office until July 3d, for laying 
an Sinch gas pipe, with drip boxes and pump, across the Ohio 
river opposite 2ist Street, in said city. All bidders to furnish 
their own specifications and name the price at which they will 
do to the satisfaction of the Superintendent of Gas Works and 
the Trustees. J. L. Maxwell, Secretary. 


ie MILITARY CEMERERIES.—Proposals, in 
x triplicate. with a copy of this advertisement attached to 
each, will be received at the office of the National Cemeteries, at 
Washington, D. C., until Saturday, July 15, 1876, for the con- 
struction of a Superintendent’s Lodge, of brick or stone, at the 
National Cemetery at Grafton, West Virginia. Also for the con- 
struction of an enclosing wall and a Superintendent’s Lodge, of 
brick or stone, at the National Cemetery at Finn’s Point, N. Jes 
—opposite Fort Deleware. The work during its progress will 
be frequently inspected by competent engineers, and a strict 
compliance with the terms of the contract will be required. Cop- 
ies of plans and specifications may be seen at this office and at 
the Quartermaster’s office at Philadelphia, Pa., 1129 Girard Str., 
also atthe Bemeteries above mentioned. A. F. Rockwell, Cap- 


tajn and A, Q. M. 


UBLIC HALL,—Plans, specifications and estimates for erec- 
ting the first of two stories of the Washington Hall, in 


on the Butler Center and 
| 
It would seem as if in the present state of the railroad | 
interests an additional paper of that class was hardly | 
needed, but the proprietors seem to think the contrary, 
as appears from the following editorial extract : 

‘The railway interest of the country and the world is 
just now at its lowest ebb. It is about to meet the re- 
turn tide and roll torward to prosperity as yet unknown. 
The Railway Age proposes to take it at its flood, and 
with it flow on to fortune. In this faith appears the | 
publicrtion whose innitial number is now before you. 


| 
| 
| 





PROPOSALS FOR CONTRACTS. - 





» RIDGE WORK.—Bids will be received at the office of the 
Commissioners of Hamilton Co., O., in Cincinnati, until | 
Saturday, July rst at 12 M., for masonry, excavation and super- 
structure for a bridge across Symmes Creek, on the road from 
Symmes to the Sixteen-mile Stand, Symmes township. Specifi- 
cations can be seen at this office. Jos. B. Humphreys, Auditor, | 


RIDGE WORK—Proposals will be received at the office ot 

the County Commissioners of Hamilton Co., O., in Cin- 
cinnati, until 12 M., July 1st for making the approaches to three 
bridges in Sycamore Township: rst, Over the Miami Canal, on | 
the road from Glenwoad to South Glendale; 2d, Over the Miami | Wheeling, West Va., including the trusses and joist for the sup- 
Canal, on the road from Glendale to Sharon; 3d, Over the West port of the third floor, together with the roof covering the same, 
Branch of the East Fork of Millcreek, on the road from Glen- | will be received by the undersigned up to 10 o’clock A. M,, June 
dale to Sharon. Specifications can be seen at this office. Jos. B. 30th, 1876. Two sets of plans will be required, one for offices on 
Humphreys, Auditor. | the second floor, and one as an assembiy room, the cost of the 
eee building after either plan not to exceed $15,000. Plans are also 
invited for the building of a third story over the two stories 
apove referred to, suitable for Masonic purposes, the cost of said 
third story not to exceed $10,000. By order of the Directors: 1. 
H. Williams, Secretary Washington Hall Association. 


RIDGE—Proposais will be received by the Commissioners 
of Portage Co., Ohio, at their office in Ravenna, Ohio, up 
to 12M July 1st, for the construction of a triple arch stone bridge 
over the Cuyahoga river on Main St., in the village of Kent, in 
Portage Co. Proposals will be for the entire masonry complete, | ——<————<—————< 
in accordance with plans and specifications ; proposals by the | OOFING SLATE—Proposals will be received at the office 
perch will not be considered. Plans and specifications for the | of the Kansas State Penitentiary in Leavenworth, Kansas, 
above work will be on file in the County Auditor’s office. Two | and opened at 2 P. M., July 6th, for about 75 squares of roofing 
piers and one abutment in this job is to be built to Spring Line, | slate, punched for nails, and sufficient nails to put the same on, 
inder the present bridge now standing, on or betore November | and delivered on the cars at Penitentiary Switch. It is not nec- 
ist 1876 and the entire work to be completed on or before Septem- | essary to be even in color, but of good quality for shop roots. 
ber rst 1877. Wm. Grinnell, Co. Auditor. Henry Hopkins, Warden. 


| 
| 


Bids for the stone-work to be by the perch of 25 cubic | 


Bids will be opened on the first Monday in July, 1876, being the } 


Plans and | 





| 





' 


| gan W. Fehr, Louls Blass, Patrick Collins, Commissioners, E. 
the usual unwieldy size ot iron trade papers, and besides | A. Schartel, Clerk. 
being well supplied with “iron” articles, gives four pages | HURCH—Proposals will be received by the undersigned for 
: eee r furnishing the materials and erecting the Swedish Evan- | 
of market reports. It is edited by J. D. Nolan, Me- | gelical Luthern Church of Moline, Ill. Dimensions, 116xé6a feet, 
chanical Engineer, and its subscription price is Three | exclusive of buttresses. Basement story 12 ft., principal story 28 








: 
: 





June 24, 1876. 


CHOOL HOUSE.—I will receive sealed bids until 2 o'clock 
Saturday, July 8, for the building of either a frame or brick 
School House in Sub-District No. 6, Boomer Township, Iowa 
Specifications at George Bebbington’s or L. S. Axteil’s. : 
Drake, Sub-Director of No. 6. 





George 


eee Sse, 
CHOOL HOUSD.—The undersigned will receive bids up to 
July rst, 1876, for furnishing materials for, and building a 
school house in Pekin, Ill. The plans and specifications can be 
seen at the office of Henry Lautz. The party obtaining contract 
will have to give a bond for twice the amount of the cost of schoo! 
house, for the faithful performance of said contract. For partie. 
ulars see the undersigned. Peter Steinmetz, Chairman of Build- 
ing Committee. 


CHOOL HOUSE—Bids will be received by the School Board 
of Washburn, Ill, until July rst, at 12 M. for the erection of 
a brick school house in accordance with the plans and specifica- 
tions on file in the office of W. J. Edbrooks, 179 E. Madison, St., 
Chicago; each bid must be acoompanied by a bond of the usual 
form, in the penal sum of $200. Address proposals to S. W. 
McCulloch, Wrshburn, II1., indorsed “Proposals for Building a 
School Building.” S$. W. McCulloch, Secretary. 


TREET ee eee ee will be received at 
the office of the Board of Public Works of Cincinnati, O., 
until 12 M. July roth for grading. curbing. flagging gutters, mac- 
adamizing the road bed and constructing the necessary culverts. 
drains or retaining walls, in accordance with specifications on 
file in the office of the Board of Public Works, Locust Street 
from Mount Street to Mason Street. John E. Bell, President. 








T. ANTHONY’S FALLS IMPROV EMENT—Bids in du- 
plicate will be received by the undersigned, at the U.S. 
Engineer’s office, in St. Paul, Minn., until 12 o’clock, noon, June 
29, 1876, for the following work at the Falls of St. Anthony, 
Minneapolis, Minn, 1. Furnishing the materials and construct- 
ing two dams on limestone ledge. 2. Filling a portion of the 
old tunnel and other passages under the lime rock above the 
dyke. For all information apply to F. U. Farquhar, Major of 
Engineers. 
TEAM HEATING APPARATUS—Proposals will be re- 
ceived until July 10th at 12 M., for a steam heating apparat- 
for the Buffalo State Insane Asylum. Proposals may be in ac- 
cordance with two plans and specifications, or either of them, 
marked No, 1 and 2 respectively, now in the posession of the 
Board of Managers; or any party may submit other plans and 
specifications with their proposals. Proposals will be received 
for the entire work complete, or for the boilers, engines, fans, pip- 
ing, radiators, or for any portion of the work herein enumerated 
separately. Plans and specifications can be seen and further in- 
formation obtained at the office No. 31 City and County Hall. 
Proposals will be addressed to Wm. F. Rogers, Secretary, No. 
1 City and County Hall, Buffalo, N. Y. James P. White, Pres- 


ident Board of Managers. 
oe ROAD—In pursuance of Act 177 of 1859, and Acts 
amendatory and supplementary thereto, the undersigned, 
Commissioner of the Presque Isle & Little Traverse State Road 
will receive proposals in writing for the construction of that por- 
tion of said road as follows: Commencing at the point near Lit- 
tle Traverse Bay, at the intersection of the east line of the north- 
west quarter of northwest quarter of section 6, town 34 north, of 
ange 5 west, with state road, and running thence easterly on 
surveyed line of said road to the southeast corner of section 6, 
town 34 north, of range 3 east, being a distance of 45 miles and 
35chains. Contracts will onty be made with responsible parties 
who will be required to furnish two acceptable sureties as a sat- 
isfactory guarantee that the parties proposing will enter into 
contract as required, and complete the work in good, workman- 
like manner by Dec. 1st, 1877. Proposals will be received at my 
office in the village of Petoskey City, Mich., until 4 P. M., July 
10th, at which place the survey of said road and form of contract 
required may be seen, and such other information obtained as 
may be desired. Payments for the work will be made by the 
state in any vacant state swamp lands in the Lower Peninusula 
at the minimum price established by law. John Keep, Local 
Commissioner. 











OWN HALL.—Proposals will be received at the office of 
the Village Clerk, at Toulon, Ills., until 6 o’clock Pp, M., July 
tath, 1876, for building and finishing a Town Hall, 40 by 83 feet 
in size. Plan and specifications can be seen at the office of said 
Clerk, J. D. Rhodes, Prest.; J. M. Lowman, Clerk. 


O. B. GREEN, Pres. THOS. BURGESS, Supt. 
Cc. H. ATKINS, Sec. and Treas. 


VULCAN IRON WORKS CoO. 


80 to 94 N. Clinton Street, Chicago, Ill. 
BUILD 


Steam Dredges, Steam Shovels, 
STEAM PILE-DRIVERS, 
Steam Engines of all kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and 
Machinery. Make castings of best iron on 
short notice. 


Jobbing Work Done Promptly. 


Draughting Supplies. 


ARCHITECTS, ENCINEERS 


and SURVEYORS. 
Consisting ofa complete assortment of 


Drawing Instruments, Protrcators,Drafting Scales, Triangles, 
Irregular Curves, Drawing Boards, Fastening Tacks, T Squares, 





Geera 


Drawing Papers, Roll Drawing Paper, Drawing Paper Mounte: 
on Muslin, Tracing Cloth, Tracing Paper, ie Paper, Cross 
Section Paper, Field Books, Profile Books, Winsor and Newton's 


Water Colors, Artists’ Brushes, India Ink, Lead Pencils, Pocket 
Compasses, Surveying Compasses, Transits, Levels, Levelin; 
Rods, Aneroid Barometers, Clynometer§ Levels, Loeke’s Han 
Levels, ag thee 2 Metallic Tape Measures, Steel Tape 
Measures, Pocket Rules. Also 

Optical Instruments, Microscopes etc. 


My own large Illustrated Catalogue will soon be published, 
and will be sent free to customers. 


Send for Price List now ready. 
I can fill promptly all oredrs from the Catalogues of Eastern 
Dealers. 


THOS. F. NELSON, 
Late with J. W. Queen & Co., Phila. 
Mathematical and Optical Instruments. 


145 Clark Street, 


Chicago. 
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J. W. ATKINSON, 


Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 
Registers and Ventilators, 
And all kinds of Jobbing in Sheet Metal. 


313 to 321 So. Clinton St., | 
NEAR HARRISON STREET, CHICACO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


ROOFERS. 


Manufacturers of 


Galvanized Iron Cornices, 
Hayes’ Patent Sky-Lights, Elevator Buckets, eto. | 
72 and 74 West Monroe St., Chicago. 
SCOVILLE IRON WORKS, 
a1 N. Clinton street, CHICAGO. 


H. H. SCOVILLE, Proprietor, 


MANUFACTURES 


STEAM ENGINES, 


Gang Saws and Rubbing Beds, | 
Pile Drivers and aes ngines, 
Stamp Mills and Mining Machinery, | 


Overhead Travelers and Heavy Derricks, 


Stationary Engines, Shafting, Pulleys, ete. | 








} 
—— | 
| 


Cast Iron Gas and Water Pipe, | 
VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates. 


T. B. FARRINCTON, 
Manufacturers’ Agent, 
, f Water Works and | 
Also Gontractor ‘x te Garnishing and laying pipe, by. | 
drants, valves, a. | 
101 Washington Street, Chicago. 
A.P. TEEL &CO. 
188 MADISON ST., Room 11, - CHICAGO, ILL. | 
Slate, Tin & Iron 


And Wholesale Dealers in 
ROOFING SLATE AND FLOOR TILINC, 
—— ate Roofing a Specialty. 


Joun McAntmun, Pro rietor. Davin M. Seiden Gen’l. Man. 
oper. Superintendent. 


Architectural Iron Works. 
CASTINCS AND WROUCHT IRON WORK 


Buildings, Bridges, 


GAS & WATER WORKS. 


Manufacturers of Close’s Patent Park and Lawn Settees, 
Ford’s Improved Shingle, Stave and Barrel Ma- 
chinery, Cregier’s Hydrants & Stop Valves. 

NOS. 70 TO & ERIE ST., AND 57 TO 67 ONTARIO ST 


CHICAGO. 























Cc. L. Rice. ESTABLISHED 1858. E. G. CoRNEAU. 
cC.L.RICE&CO. 
Dealers 1n every variety of 
IRON & WOOD WORKING MACHINERY 
Mill & Machinists’ Supplies. Agts. for Blake’s Steam Pumps 
Hand Power 
—=S 


Lever detached. 













een 


Jail lron Work 


STURTEVANT’S BLOWERS AND EXHAUST FANS. 
Nos, 125 & 127 Lake St., Chicago. 


Without the use of 
nal and annua! cost, largely diminishes taxation for fire depart- 
ment expenses, relieves com 


MOLLY'S 


IMPROVED WATER WORKS. 


Direct Pumping Plan, 
DISPENSES WITH eee 


And saves their extravagant cost. Secures by filtration better 
quality of water = in the reservoir settling process 
ar nd by v arial le pressure a more reliable 
supply. Combines also the 


IN THE WORLD 


FIRE ENGINES, and saves their origi- 


nunities of a large per cent paid for 


INSURANCE, 


AND GIVES 


Real Protection to Property. 


| Water Works on this plan have, wit hin the last fe w years, been 
S} 
put in successtul ee in nearly seventy 
cities and villages in the United States. 
For information by Descriptive Pamphlet, or otherwise, address 
} 


Holly Manufacturing Co., 
LOCKPORT, N. Y. 


J. P. TAYLOR & CO., 


Manufacturers and dealers in 


CRESTINGS, IRON FENCE. 


Copper Weather Vanes, 
STABLE FIXTURES, 
And all kinds of 






Ornamental Iron Work 


243 LAKE STREET, CHICAGO, ILL, 





Orders by Mail or otherwise promptly attended to. 


CAST IRON 
CULVERTS 
& SEWERS 


Of all diameters, and cast in 12 feet lengths, 
are now being used extensively on account of 
their cheapness and durability. They are 


made in most approved manner by 


DENNIS LONC &CO., 


Union Pipe Works, 


LOUISVILLE, KT. 








Phoenix Galvanized Tron Works. 
McFARLAND & PRICE 


Manufacturers All Kinds Plain & Ornamental 


GALVANIZED IRON WORK 


SLATE, TIN 


AND CORRUGATED IRON ROOFING. 
Nonru Waits Sr. CHICAGO. 
WM. WHITE & CO. 


MANUFACTURERS OF 


GALVANIZED IRON CORNICE, 


Window Caps, Ventilators, Etc. 
Tin & Slate Roofing, Guttering & General Jobbing 
IN ALL KINDS OF SHEET METAL. 
g8 AND go PACIFIC AVENUE, CHICAGO 


Near Cor Van Buren St., opposite R. I. Depot. 


Steam Heating, 
_| PLUMBING AND GAS FITTING 


AND DEALERS IN 
Wrought Iron Pipe and Fittings, 
Haxtun’s Base Burning Boilers, 
Steam Pumps, Farm Steamers, 
Facketed Kettles, Etc., Etc. 
SAML. |. POPE & CO., 193 Lake St., Chicago. 


Vall acer seorcne LIODIS 


vest corner € inten an F Jack m streets, 





HELLER & BRIGHTLY, Engineering and Surveying In- 
struments, 33 N. Seventh St., Philadelphia. < Rave MAR, 


Without decreasing size of any part of our Fo 
gineers’ Transit" we have re educed the we Pight « one 
alf. An ordinary Trend it Telescope the 
10 to 12 diameters, our new Transit Te 
10% inches, shows objects erect and a 
magnifies 24 diameters and will read time on a watch- 





dial at 983 feet. For description of our new Mining 
Transit (weight 5% Ibs.) and Plummet Lee, see Van 
Nostrand's Engineering Magazine, June, 1873. 


Extract from report of Committee of Civ. E ngs. ap- 
pointed by Vreakiia Inst toexamine H. & B.’s new 
Transit (Deo }: “It exhibits several noveities 
of construction a h, in the opinion of the commit- 
tee, render it superior to those now in use, and in its 
opinion the deviations which they have made from the 


common styles of Transit are decided improvements.” te, wv 
Joun C. Travtwie, Chairman. Near? 


en a mene Price List sent Post-paid, on apie 





UNIVERSITY OF MICHIGAN, 


SCHOOL OF MINES. 


By the organization of this school and the establishment of three 
new professorships (MINING, METALLURGY, AND ARCHITEC- 
TURE), the University now offers greater advantages than ever 
before to students wishing to pursue complete courses in Civil 
and Mining Engineering, Chemistry, Metallurgy and Architec- 
ture. Term opens September 27, 1876. For circular, address H. 
D. BENNETT, Steward, Ann ‘Arbor, Mich, 


Bstablished 1820. Wm. J. Young & Sons 


MATHEMATICAL AND 
Engineering Instrument Makers. 


IMPROVED TRANTITS & LEVELS, 
Compasses, Chains and Tapes, 
Draughting instruments, 
Engineering Station- 
ery, Aneroid Bar- 
ometers. 


Phot aphs or 
(pplication No. 43 North Seventh St. Philadelphia 


Application 


HOISTING MACHINERY 


Or aLit DescripTions—ALso 
WATER ELEVATORS. 

J. W. Reedy, 83 to 87 Illinois Street, Chicago, Ill. 
NARROW GAUGE RAILWAYS 
IN AMERICA. 

BY HOWARD FLEMING. 


SECOND EDITION; REVISED & ENLARGED. 


A sketch of their rise, progress and success ; valuable sta- 





tistics as to grades, curves, weight of rails, locomotives, cars, 
etc. Also a 


DIRECTORY OF NARROW CAUCE RAIL- 
WAYS IN NORTH AMERICA, 


Bound in cloth, price $1.50. For sale at the office of Engi- 


neering News. 
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sh te a hE hott ta Tn 


D. A. Courter, President. A. T. Bates, Secretary. sor 


= 


Stor » Nass st.,N Pres. Edward Hemberle . pep 
it A. Rust, Vice Pres. d Gon, Man. ' |W. G. Coolidge, Sec’y. { Engineers. a MANUFACTURE 


antic dese “TRON BRIDGES AND IRON ROOF FRAMES. 
BRIDG E S, RO OFS, Corrugated Iron, Iron Roofing, and 


I Trestles, Wrought Iron Columns, 
ai Ta" cay Castings, General Iron and Foundry Work. " Munson’ s Patent Fire Proof Doors and Shutters 
No. 215 and 217 Lake St., Chicago, Ill. 


PNEUMATIC, MASONRY, AND SCREW-PILE | A. H. ANDREWS & CO. 
SUBSTRUCTURES. 


213 Wabash Avenue, Chicago, 
LARGEST MANUFACTURERS IN AMERICA OF 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 
att the character and extent of —— ts of Works. 


ben Proposals accompanied by Plans, Specifications and Lithographs, promptly submitted upon 
application, 


| 
| 
Toe ee ent i RMINICAN BRIDGE COs Chicago | SOOO _—. 
CHICAGO & NORTHWESTERN | Church, — 
RAILWAY. | y 


| 


This great corporation now owns and operates over two thousand miles of road radiating from Chi- | 5 FOR ENTIRE SET—FIVE PIECES.) 
cago like the fingers of a man’s hand, its lines reach in all directions and cover about all the country north, | 


orthwest and westof Chicago, With one branch it reaches Racine, Kenosha, WMlilwy au kee and the | pe U R N | l U = on 

‘ north there — with another line it pushes through Janesville, Watertown, Oshkosh, Fond du | i 

Gre n Ba scanaba, to Negaunee and Marquette : With another line it passes through | . s 

een. vy, Y: 44 : ry Paul and Minneangie: si oan, Ne westward from Elroy it runs to | Pews, Pulpits, Chairs, Tables, &c., f&c. 

through Winona Owato na, dt. Peter w Ulm, and stops not until Lake 
Kampeska, Dako rerches ; another! fe starts from C ioe vk o to, * runs through Elgin and Rockford to | Bae Send for “Guide to Church Furnishing” ei catalogue of School, Office and Ba 
ereeper's and, via. the sail sale Cantral it reaches Warren, Galena and Dubuai que; ud the coun- Fittings, Globes. Charts, Apparatus, &c. 

Su!l another xo 


line runs almost due westward, and passes throu , Ste rling, F a i 
(Io wa) Ce Ra ids Marshalltown, Grand Junction Missouri Valley Iifnction, to Coun 
cll 'Blytts un “Oma Rap THe last named is the “Great Trans-Continent: ul Route,” and the ‘pioneer | 
/ine for ebraska, Colorado, Utah, idaho, Montana, Nevada, Califor-| ica 0 re in an 0 
nia ind the Pacific Coast. It ‘rans aha, Li aa Garden of Illinois and Towa, and is the Best, safest, e9 
rtest and quickest route for Om neoln : and other points in Nebraska, and for Cheyen- | 
ne, Denver, Salt Lake Ci ac Carson, Sacramento, San Fran- 
cisco, ind all’ other points we ty, Bo "oS . 38 CLARK STREET, ROOM 2. 
1 the arrival of the trains from E ime or South the trains of the Chicago and Northwest- : 
ono ilway le ave ¢ CHICAGO eer a a Raia tee! We would respectfully announce that we are now prepared to do any and all kinds of 
” 1K | y c ‘OU < S di . uliman aiace aw- . a ° . . . H 
ing-Room and Sleeping Cars through to Council Bluffs. } work in the line of Dredging, Building Docks, Piers, Foundations, Breakwaters, 
Ss oO } » , s > > @ s 2 ~ > y | . . . 
Ra w St. Paul and Minneapolis—Two through trains daily, with Pullman Palace Cars attached to both Canals, Harbors, Howe Truss and Iron Bridges of every description, Iron and 
For Green Bay and Lake Superior—Two trains daily. with Pullman Palace Cars attached and run- Wooden Truss Roofs, Turntables, Etc. 
Pullman parlor chair | 


g through to Marquette 


r Milw: tukee—Four through trains daily. Pullman Cars on night trains. 


day trains We have extensive facilities for carrying on all kinds of Public Works, having the most 
wr Wi in ma and points Minnesota—One through train daily, with Pullman slee pers to Winona. 


| skillful Mechanics and Experts in every department and branch of our business. 
or Dubuque via. Free won -Two through trains daily, w ith Pullman Cars on night train. 


r Dut rag uc and La Crosse via, Clinton—Two through trains daily, with Pullman cars on night 


In addition to our former stock of Machinery, we have recently added Five Dredges, 
nx ¢ ity and ’ ankton— ewe tuninn daly, Pullman cars to Missouri Valley Junction. Five Pile Drivers, Three Tug Boats, anda Large Fleet of Dump and Deck Scows, 
‘ Genes a \ ‘our trains daliv. . 
r Rockford, Sterling, Kenosha, Janesville and all other points you can have from two to ten trains | this gives us a greater capacity and by far the largest stock of Machinery of any concern in 
MARVIN HUGHITT, W. H. STENNETT, | the Sorthwest. 


General Superintendent General Passenger Agt. 


a ea sil ee ee eee tam We have three long Crane Dredges, especially adapted for throwing over, for Brick 


CEORC E H. F R oO ~ as Cc 1 T Yy Ss URVEYOR j Yards _ All orders will be promptly attended to, and satisfaction guaranteed. 


3. CRANE . E. MIL : » HODGKINS. 
(ROOMS 51 & 52,) C. S. CRANE. J. E. MILLER J. HO 


153 WASHINGTON STREET, - CHICAGO, ILLINOIS. | A S ~ tH A foe ~ AVI N G 
' 


B. KRATZENSTEIN, | NICKEL & STRASSBERGER, 
cessor to F, Arnold & Co. | ENGINEERING AND SURVEYING J. le FULTON & CO., 
| 


VATHEMATICAL INSTRUMENT inctramént Makers. 174 La Salle Street, Cor. Monroe, ~ - CHICAGO,/ILL. 


| 128 & 130 Clark sts, Chicago. PAVE STREETS, SIDEWALKS, BASEMENTS, DRIVES, 
saa es See a ee S STABLE FLOORS, ETC., ETC. 
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ENCOURAGED by the cordial support which we have | 


received on every hand, we have this week enlarged our | 
paper to a twelve page sheet. We shall spare no pains | 
to keep abreast the spirit of the times in every partic- 
ular, and make ENGINEERING NEWS the true exponent | 


of engineering progress in this country. 





Gren. G. K. WARREN, of the Engineer Corps, in a 
paper submitted to the War Department in 1875, ad- 
vances some very interesting theories in regard to a mo- 
tion of the continent about an axis extending fromS. E. to | 
N. W. On thenortheast of this axis the land is settling. | 
He adduces the fact that Greenland has been sinking 
ever since its occupation by the Danes, and agin, the deep | 
estuaries of the St. Lawrence and coast of Laborador; | 
also many rivers which have changed their course. On 
the southwest and in the Rocky Mountain region the 
land is rising. 

In a period following the glacial epoch the Gulf of | 
Mexico extended up to Cairo; the Ohio as far as 
Louisville, the Missouri to Omaha, and the Mississippi | 
to Rock Island where all estuaries of the sea. The | 
Mississippi at that time drained via. the Minnesota 
River, a great lake covering all the valley of the Red | 
River of the North and a large territory about Winnipeg 
Lake. 

There are many evidences of the existence of such a 
lake and also, the slope and valley of the Minnesota 


point to a time when a much larger volume of water | 
flowed through it. The whole of the great lakes ex- | 
cept Ontario drained southward by the Illinois. 

As the continental motion went on these outlets of 


two great lake systems eroded their valleys deeper to 


keep corresponding pace. 
For a hundred miles near the divide, the Minnesota 


River flows through a granit bed through which the | 


erosion could not keep pace with the continental dipping, 


and hence, the outlet was in time cut off, the lake pour- 


ing over the mountain range to the north and cutting 
the deep gorge of Nelson River into Hudsons Bay. 
In the case of the Illinois the presence of a hard dolomite 
bed at Lockport, effected the same object and in course 
of time the lakes poured over the edge of the basin at 
Bufialo. 





THE theory of Gen. Warren is very interesting and is 
well supported by the facts. 

It is curious to think that a strata of magnesian lime- 
stone of less than 30 miles width should have prevented 
the erosion of the Illinois valleyup into Lake Michigan. 

In such event Lake Michigan would have been much con 
tracted in size and its surface 140 ft. below present level 
A rapid the same as at the Sault St. Marie would have 
existed at Mackinaw. Lake Huron would have been 
50 ft. below present level, and Lake Erie wonld have 
discharged its waters into Lake Huron by a river every- 
way similar to the present outlet of Lake Superior. 





THE FALL of the Illinois River from Peru to its 
mouth, a distance of 222 miles is 19.5 ft. or an average 
of less than 134 inches per mile. The river itself is a 
succession of pools and bars, nearly the total fall oc- 
curring on the bars. All the configurations of the valley 
and almost abnormal slope of the river point to an 
ancient river of far larger volume. 

This river is now being improved on the slack water 
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system. Five dams will be required from Peru to the 
mouth, to secure 7 ft. navigation. The locks will be 
built 350 ft. long and 75 ft. wide, allowing of the passage 
of boats of 300 ft. length and 72 ft. width. One dam at 
Henry is now completed, securing the desired navigation 
for a distance of 25 miles. A second at Copperas Creek 
will be completed during the present season. This dam 
will give 60 miles additional slack water. When the five 
dams are completed no doubt the Illinois Canal will be 
| enlarged to corresponding dimenisons. The length of 
the Illinois and Michigan Canal is 96 miles. Of this 
three miles is the Chicago River which will need no en- 
largement ; 33 miles from Bridgeport to below Lockport 
will need enlargement as a canal; the remaining 60 
miles of canal will probably be abandoned as the upper 


| river can be improved on the same system as the lower 


river. The total lockage is 145 ft. When this improve- 
ment is complete throughout its entire extent the largest 


| class of Mississippi boats can make the harbor of Chi- 


cago. 





AS suggested by this, we understand that some ambi- 


| tious persons have formed a company for a steamship 
| line between St. Louis and Brazil. The Mississippi 


River is deep enough for the largest ocean vessels as far 
as Memphis. From that point to St. Louis there are 


| occasional bars or shoals that would not allow of the 


passage of ocean vessels. How the difficulty is to be 
overcome we do not know, but we presume by a sys- 


| tem of dykes, confining the current as at the South Pass. 


Of course the realization of such a scheme depends on 
the success of the jetties at the South Pass which now 


| seems probable. 


Capt. Eads has foreshadowed such an improvement 
of the river in some of his written articles and no doubt 


will be ready to attack all who disagree with him in a 


short time. 





Capt. EAps has also another idea which he is pre- 


| pared to defend. In his review of the Report of the 


Levee Commission, he advocated the use of cut-offs to 
permanently lower the flood line of the river, so as to do 
away with levees entirely. No doubt if such a scheme 
is practicable, it would be a great saving of money as the 
expense of the levees as recommended by the commis- 


| sion is some $40,000,000. Whether such a scheme is 


practicable or not we cannot say. The effects of cut- 
offs on the regimen of the river is by no means certain, 
and might develope results beyond engineering control. 


Lieut. Abbott’s reply to Capt. Eads Review vitiated 


| many of the facts on which Capt. Eads based his con- 


| clusions. 


A NEW machine for compression of air, invented by 
| MM. Dubois and Francois, and which is used in the 
coal mines of Wenster, near Luttich, for working boring 
| machines, is described in Dingler’s Polytechnishes 
Fournal, The air-compressing piston and the steam 
piston are in one piece, but the essential part of the 
mechanism is the mode of cooling the compressed air, 


which is by means of two injection roses introduced into 


| the two cylinder covers and connected by pipes with the 
under side of the compression reservoir, which is filled 


| partly with water, partly with compressed air (the latter 


| uous spray is thus ejected on both sides of the piston. | 


| thence conveyed to the boring machine). A fine contin- 
| 
| 


| When the latter is at one end of its course it presses a 

| portion of the water, which now fills the whole cylin- 

| der space on one side of the piston, back into the com- 

| pression reservoir. Further, water is of course carried 
oft with the compressed air and is thrown down into the 
compression reservoir and cooled, so that the same water 
is in continuous circulation, is alternately heated in the 
cylinder and cooled in the reservoir. With this engine 
fifty revolutions can be produced in a minute, giving an 
effect nearly three-fold that of the ordinary air compress- 
ors. 





THEY are building in New Orleans an establishmen} 
for manufacturing ice. It is 115 by 150 feet, and has 
walls 50 feet high and 3% feet thick. These walls are 
triple, with sawdust and air spaces. The interior con- 
tains over 5000 three-inch iron tubes, 36 feet high, placed 
upright in pairs, five feet apart, and each pair connected 
at topand bottom. Vaporized ammonia, forced through 
these tubes by steam power, brings them to a point be- 


low zero, and water dashed upon them in spray freezes, 
and forms a coating of ice upon the tubes, which gradu- 
ally thickens until columns are formed 36 feet long 
and 2'4 feet thick. These are then sawed up and down 
and riven off rapidly from the tubes. One-half of the 
tubes will be use d this season, capable of making eighty 


tons of ice daily. 


A HARTFORD man has invented a simple but ingeni- 
ous arrangement for effectually preventing the opening 
of a lock during any given length of time It has an 
hour-glass contrivance fitted on a pivot on the inside of 
the door, connecting with the lock so that the lock bolt 
cannot be pushed back except when the glass is perpen - 
dicular. The lock is set by turning up the full bulb of 
the glass, resting it against a little elbow where the 
weight of the sand or fluid holds it in position until 
enough of the contents have run into the lower bulb to 
change the centre of gravity, when the glass will swing 
perpendicular, moving at the same time the cam and 
leaving the bolt free. The flow of the sand or fluid can 


be regulated and timed with exactness. 





THE DETROIT TUNNEL. 

It is often hard to the uninitiated to discover the mo- 
tives which so often determine the failure or success of 
some engineering work which, in an engineering point 
of view, is entirely feasible. Such is the case of the De- 
troit Tunnel; a scheme which was well under way some 
three years since, the trial shafts and headings of th 
drainage tunnels having been pushed far enough to de 


termine its practicability. The difficulties, it is true, 


were greater than was anticipated, but not of such 


a character as to warrant its abandonment; yet the 
railway companies saw fit to give out that great difficul- 
ties had been met with and that the expense of its com- 
pletion would involve its failure in a financial point of 
view. 

Probably the truth is that the railway companies 
would very much like to place all possible obstruction to 
lake commerce in the Detroit River, and accordingly, 
ever since, they have advocated a low bridge with two 
draws. Anyone acquainted with the nature and extent 
of the commerce that passes Detroit knows how such a 
bridge would affect it. 

A bridge built under the restrictions imposed by the 
Government Engineers would be an enormous and un- 
warranted expense, and so if one is ever built the rail 
ways must rely on such influence, of an uncertain char- 
acter, as they can bring to bear on legislative enactment. 

We understand the people of Detroit do not favor 
a bridge on account of their large marine interests, much 
preferring a tunnel. 

At the present writing Gen. Wm. Sooy Smith is nego- 
tiating with a committee of the Common Council of De- 
troit in regard toa tunnel. The following extract from 
his letter to the Council a short time since will explain 
his proposition, which, it will be seen, is very favorable to 
the city. 

“Tf the committee of the Common Council appointed 
| to look into my plan and proposal for building a tunnel 
so desire, I will visit Detroit and confer with them on 
the subject. My plan has never been explained to any 
| one, and I will make the proposal in such shape as to 
make such explanation unnecessary except as to the final 
| result, which shall be a tunnel under the Detroit Rive: 

at any point that may be fonnd best at or near the city 
of Detroit, which shall be of sufficient capacity and un- 
| questionable strength and durability. A reasonable 
| price (to be agreed upon in the beginning) to be paid 
| me only when the work is completed and ready for use. 
| I will furnish bonds in the full amount of the price fixed 
| for the faithful performance of the work, and I don't 
think the cost of the tunnel will much exceed that of a 
| first-class double-track bridge. I am willing to submit 


my plans confidentially to a board consisting of say five 
of the ablest engineers in the United States, such board 
to be nominated by the American Society of Civil Engi- 
neers.” 

Gen. Smith’s reputation as an engineer augurs the suc- 
cess of the scheme, and should it fail the city loses 
nothing. 

The railway companies have thus far exhibited little 
| interest in his proposition, and it will be instructive to 

note their tactics should it be approved. 








— 








| 
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A PUBLIC NUISANCE. 

In 1871 the deep cut on the Illinois and Michigan 
Canal was completed at an expense of some $3,000,000. 
This 
minute from the lake through the South Branch, cleans- 


drew from 25 
ing it effectually. 

During the year following Chicago had a lower death 
rate than for many 
than ever since, 

r Qa . “ — + 

in 1872 some land speculators completed the Ogden 
Wentworth Ditch which, commencing at the Des Plains 
River near Riverside, extending through the old Mud 
Lake region, a distance of five miles to the West Branch 
of the 


Branch 


Chicago River, joins the Canal and South 


at This 
hundred acres of land in the towns of Cicero and River- 


Bridgeport. ditch drains 


side, and the sink known as the Mud Lakes, lying be- 
tween the Canal and the Des Plaines River, extending 
from near Summit about three miles to near the West 
Branch. 

In medium high water this ditch hasa fall of 9 ft. 


and turns into the canal and river from 15,000 to 


25,000 cu. ft. of water per minute for about eight months 
in the year. 
['wo results follow: Frst, this amount of water dis- 


charging into the Chicago River at the head of the canal 


* . | 
mply flows down the canal thus entirely negativing the 


current in the river, destroying the expected benefit from 
the of 


is 


through cut. Second: Immense quantities 


This 


not deposited to a great extent in the normal prism of 


alluvial soil is carried into the canal and river. 
the canal owing to the current, but wherever a widening 
occurs and in the basin at Lockport and above Dam No. 
i, at foliet, serious deposits have taken place, in some 
instances preventing the use of the docks. In the South 
Branch this deposit may average 2 ft. and in some places, 
as 7 ft. 
Of coure in the case of the S. Branch a portion of this 
may be due to sewage. 


as in eddies, soundings have shown as much 


The Canal Commissioners estimate the cost of removal 
of the deposit in the canal at $25,000 and the injury to 
the S. Branch at nearly half a million dollars. 
the Board of Public 
Works of Chicago that they should allow the benefits of 


It seems a sad comment on 


the canal improvement for cleansing the South Branch, 
to be largely vitiated by an influx of water from the Des 
Plaines River, which at times entirely negatives the cur- 
rent from the Lake and at the same time threatens to fill 
up the river and canal with deposits. 

We understand that measures are being taken to cut 
oft the ditch at the Des Plains River by a dam. These 
negotiations have been going on now for some two years 
and we cannot learn that the prospect of a dam _ is any 


nearer realization. This nuisance should be stopped 
immediately and the city given the benefit of an improv- 


ment she has spent so much to secure. 


The Fort Wayne, Ind., Water Works. 


We are pleased to announce that the question of wa- 
ter works at Fort Wayne, Ind., which has excited so 
much discussion, and which the City Council has been 
considering for nearly a year has at last been definitely 
settled, and that this enterprising city will not much 
longer be without this needed improvement. At a special 
meeting of the council held on the evening of the 22d ult. 
. majority report of the Committee on Water Works, to 
whom the proposition of the owners of the canal, from 
which the water supply is to be derived, to build the en- 
tire works was referred, was made in favor thereof and 

epted by a vote of 10 tog, Mayor Zollinger casting 
the deciding vote, 
Che following is the proposition of the owners of the 
canal 

ro the Committee on Water Works : 

GENTLEMEN: We will convey and fully warrant to the 
city of Fort Wayne, all, or such part of the canal, as she 
may want for water works purposes—reserving to our- 
seives all surplus water; 

And we will furnish and lay in accordance with the 
plans and specifications of Mr. Lane, 4,800 feet of twenty- 
four inch pipe, 3,230 feet of twenty inch pipe, 1,870 feet 
of 12 inch pipe, 21,700 feet of eight inch pipe, 75,780 
feet of six inch pipe, 5,460 feet of four inch pipe,—in all 
21.18 miles of pipe. 

We will also furnish and erect 178 fire hydrants, with 
the necessary connections, including such special cast- 
ings, stop-cocks, and check valves as are required by 
said plans and specifications. 


,000 to 30,000 cu. ft. of water per | 


years previously and certainly lower | 


several | 
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We will also furnish the material and erect on land 
| not more than 200 feet from said canal feeder, to be fur- 
| nished by said city for that purpose, the stand-pipe, fil- 
tering basin, engine houses, boiler houses and coal shed 
required by said plans, and we will furnish and erect in 
| the proper places as shown on said plans suitable, 
| and the necessary water wheels and the machinery to 
| pump three million gallons daily, by water power, and a 
| like quantity by steam power, to do which we will fur- 
nish one high pressure engine with the necessary boilers 
and fixtures. 

For all of which we will receive in payments $365,000 
of the bonds of said city authorized to be issued for the 
| construction of water works, or cash; or we will in ad- 
dition to the foregoing, furnish the necessary land on 
which to erect engine houses, stand-pipe, filtering beds, 
| etc., and construct a tail race of sufficient capacity, and 
under the direction of the City Civil Engineer; and also 
properly clean the feeder from the place where said wa- 
ter works may be located north to the feeder dam, for 
the sum of $15,000 in cash or bonds. 

Respectfully, 


i 
i 
j 


J. H. Bass, 

O. A. SIMONS, 
WM. FLEMING, 
JAMEs LILLIE. 





Proposed Water Works at Marion, Ind. 


Marion, Ind., has been for some time agitated over 
the subject of water works, and the Board of Town 
Trustees will, we are informed upon perfectly reliable 
| authority, without doubt, at their meeting next week, 
pass an ordinance providing for their immediate con- 
struction. The plan at present contemplated for the 
new works is the direct pressure system, the water sup- 
ply to be obtained from a well twenty feet in diameter 
There will be about 
The 
| works, the entire cost of which as contemplated, is from 
$30,000 to $35,000, will be let to the lowest bidder, after 
advertising for proposals. 


with eighteen feet depth of water. 
| five miles of pipe necessary, and forty hydrants. 


Seventh Annual Meeting of the Civil Engi- 
neers’ Club of the Northwest. 





TUESDAY, June 27, 1:30 P. M. 
A goodly company of engineers and invited guests 
boarded the special train at the Illinois Central Railroad 
depot, kindly placed at their disposal by that company, 
for the new Joseph H. Brown Iron and Steel Works 
at South Chicago, where the annual meeting was _ held. 
the Belt 
Road Junction, then by that road and a Y of a mile in 
length to the iron works on the banks of the Calumet 
River about two and a half miles from Lake Michigan. 


The route was by the Illinois Central to 


After passing the city limits the land on either side is 
a reedy marsh, very uninviting we should judge, as the 
site of the great city which all true Chicagoans expect 
to see at no distant day. ‘The site of the iron works has 
been filled in some eight feet. On the Calumet 750 ft. 
| of dock have already been constructed allowing access to 
| the largest lake vessels. 

On arrival at the works Mr. E.S. Chesbrough, Pres- 
ident, and Mr. L. P. Morehouse, Secretary, utilizing a 
huge rotary sqeezer as a rostrum, called the members 
In the mean 


time the invited guests took an excursion on the Calu- 


together for the election of officers etc. 


met. 

The reading of the minutes of last meeting was dis- 
pensed with. 

Col. Gillespie, Maj. of Engineers, in charge of Chicago 
Harbor Impovement, was elected to membership. 

Me. 1. P. Secretary and Treasurer, 
read the report for the past year. We give that portion 
of it which is of more than local interest. 


Morehouse, 


“The past year has, on the whole, been the most sat- 
isfactory of any in the history of the club. While far 
from having fulfilled all the hopes of its original mem- 
bers, the progress during the last twelve months of a 
deeper interest in its meetings and proceedings, has been 
very encouraging. Including the annual meeting 
of 1875 and the present one, ten meetings 
have been held since my last report. We have re- 
ceived fourteen new members and lost one by death. 
The latter, Mr. H. A. Gardner, was one of the most 
valued members of the club, and, in the course of his 
long and varied professional experience, had become 
widely known and highly esteemed by a multitude of 
friends who unite with us in mourning his loss. 

Papers for discussion have been presented by the gen- 
tlemen named below : 

Wm. Bryson. ‘ The Goose Quill Business as applied 
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to Waterworks Six Hundred Years Ago.” 
C. W. Irish. ‘‘The Attractive Influence of Runn 
Streams upon the Magnetic Needle.” 
I. C. Chesbrough. ‘The Albany Waterworks,” 
F. W. Clarke. “ Belt Railroad Projects about Chi- 
cago.” 
C, Latimer. 
S. S. Greely. 


ing 


“ Waterwitching. ” 
‘* The Riparian Question.” 

C. J. Quetil. ‘*‘ The One Rail Railroad.” 

W.S. Smith. ‘“ Method Adopted for putting in the 
Piers for the Bridge over the Missouri River at Boon. 
ville.” 

One meeting was devoted to a discussion of the merits 
of the Metric System of Weights and Measures. 

An amendment to the constitution has been adopted, 
with reference to the proposition of new names for mem- 
bership. 

Donations of books, pictures, statistics, etc., have been 
received from Gen, A. A. Humphreys, Osgood & Co., 
Prof. R. H. Thurston, Chas. Latimer, Chas. Paine, Buti 
& Berger, Capt. W. H. Dall, Maj. J. A. Smith, W. W. 
Wilson and Chas. E. Fowler. 

Mr. C. W. Irish has proposed to donate a collection 
of minerals and geological specimens as soon as the club 
shall provide a suitable place for it. Other members 
have also promised to contribute books and documents 
for a hbrary. 

Two hundred dollars have been appropriated toward 
defraying expenses of the Engineering Departmentat the 
Centennial. 

On invitation of the proprietors of the Sherman House 
| the club has held its monthly meetings at that place. 

The hour of meeting has also been changed, at first 
to 4:30 P. M., and later in the season to 4P.M., each 
time with an increased attendance. 

The financial report was satisfrctory. 

The balance on hand is $100.10. 

The papers read at club meetings have been published 
in ENGINEERING NEWS, but no separate copies have 
been sent to members. Arrangements have been made, 
however, by which all the papers for the last year, in- 
cluding those of this meeting, will be bound in one 
volume, and a copy of this will be sent to each member. 

Mr. Chesbrough being called upon for an address, 
stated, that more a lack of time than of material had 
prevented him from preparing a formal address. He 
had intended to discuss the three great routes to the east 
as described by Thomas Jefferson: First, by the lakes ; 
second, by the Mississippi River, and third, by Lake 
Erie, the Ohio, Monongahala, and Potomac rivers. 

It is curious that so great a man as Jefferson should 
| have given his preference to the Potomac route, the only 
One at present not developed. But anew element, rail- 
| roads, had been introduced into the proLlem which he 
did not contemplate. 

He also referred to a century ago when it took four 
| days to go from Boston to New York by wagon and 
seven days from Philadelphia to Pittsburgh on horse- 
| back and Louis and Clarke several months to cross to 
the Pacific coast, and contrasted them with the present 
time when the continent had been crossed in three and 
a half days. 

All the old officers were reelected for the ensuing year, 
unanimously with the exception of their own votes. 

The following are the officers elected: 

For President, E.S. Chesbrough; Executive Com- 
mittee, S.S. Greely and W. M. R. French; Secretary 
and Treasurer, L. P. Morehouse, 

The president reminded the club that much of the 
success of the past year was due to the indefatigable 
secretary, Mr. Morehouse. 

The following resolution was passed : 

Resolved, that the secretary and executive committee 
be authorized and directed to give the thanks of the 
society to the proprietors of the Sherman House for the 
use of their rooms. 

The meeting then adjourned to the regular time (Ist 
Tuesday) in September, and the members proceeded to 
inspect the works under the direction of the manager, 
J. T. Torrence, formerly of the Joliet iron works. 

All the plant erected or in prospect has been designed 
by Mr. Torrence and presents many new features of 
arrangement and detail. 

The enterprise was inaugurated on the st of July 
1875, with appropriate ceremonies. The mill for mer- 

chant iron is the only one completed and will be in 
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operation in about ten days. The main building is 400 


feet long and 100 ft. wide with five wings of length 
ranging up to 215 ft. The plant consists ofone 9’ train, 
one 14° train, one 20° muck train, one 20" top and bottom 
mill, one 22” beam mill, a 136 ton squeezer, huggers, 
saws, shears, &c., all driven by separate condensing 
engines, supplied with steam from 16 tubular boiler 
5 ft. diameter and 15 ft. long. 32 gas producers furnish 
gas for 12 puddling furnaces and 9 heating furnaces, the 
Martin Siemens process being used. All the fire grates 
are arranged for burning slack coal. Between every 


alternate bar, two short bars are mounted on axes by | 
which they can be given a vibratory motion, thus des- | 


troying any clinker that may form. Hollow spaces are 


to use the waste gases from blast furnaces for heating 
the boilers, the draft being heated in these air spaces. 
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of the Institute of Mining Engineers and was full of 
hearty tributes of welcome. 
The President then announced the election of Hon. 


Abram S. Hewitt, as the president for the coming 


| year. 


The President elect favored the audience witha val- 


| uable address upon the History of the Developement 


} 


of the Metallurgical Interests in this Country since its 
Discovery. The paper was very full and complete and 
no abstract of it would be satisfactory. It will soon be 
published. 

At the close of this address the Institute and its guests 
adjourned to z,100 Girard street, to partake of the 


| collation given by the president elect. 
left in the wall between the grates, as it intended soon | 


Steel works on the Martin Siemans process are to be | 


erected soon ; also Bessemer works and blast furnaces, 
The plan of the Bessemer works which we examined 
consists of a succession of buildings combining blast 
furnaces, Bessemer plant, reheating plant, and rail mill, 
ander one roof. 
The blast furnaces are to discharge their products 


into huge ladders, which after weighing, are dumped into | 


the converters, thence cast into ingots, reheated and 


rolled into rails. But very little transportation is requir- | 


ed and this is rendered easy and economically by an 
admirable system of cranes and tracks. Gas is also to 


be used throughout these works for heating purposes. | 


Spiegel will be manufactured at the works from Lake 
Superior or Missouri ores. 

To carry out these projects as designed, involves the 
highest metallurgical skill as every iron master knows 
the difficulties to be overcome in puddling with gas and 


To say that his contributions to the entertainment 
of the company at 1,100 Girard street were of the same 


| complete, elegant and satisfactory nature as that given 


at the Fraklin Institute is only deserved praise. 
WEDNESDAY, June 21. 
The Institute and guests assembled according to pro- 
gramme at the Judges Hall on the centennial grounds 
about 10 A.M. The meeting was called to order by 
President Holley. Mr. Lothian Bell, read what was no 
doubt a very valuable paper upon the “ Theory of the 


21!I 


7. The reports of the judges recommending awards 
based on the standards of merits referred to in Section 3 
must be returned to the Chief of the Bureau of Awards 
not later than July 31, to be transmitted by him to the 
Centennial Commission 

5. Awards will be finally awarded by the United 
States Centennial Commission, in c ympliance with the 
Act of Congress of June 1, 1872, and will consist of a 
special report of the judges on the subject of the award, 
together with a diploma and a uniform bronze medal 

g. Upon matters not submitted for competitive trial, 
and upon such others as may be named by the commis- 
sion, the judges will prepare reports showing the progress 
made during the past hundred years. 

10. Vacancies in the corps of judges will be filled by 
the authority which made the original appointment. No 


exhibitor can be a judge. An exhibitor who is not the 


| manufacturer or producer of the article exhibited shall 


Hot Blast,” but no one could hear it for the racket. | 


The meeting was obliged to adjourn as no discussion 
was possible for two very good reasons. No one had 
heard the paper and no one could hear the remarks that 


| might be offered in comment upon it. The adjourn- 


| evening following the excursion. 


also in using the direct products of the blast furnace in 


the Bessemer process. The works are designed through- 


out with the idea of attaining the highest practical econ- | gefer until our next issue. Ep.] 


omy both in fuel and labor. 
After spending the afternoon very profitably and 


pleasantly the party returned to the city where they ar- 


rived at 5:30 P. M. 





Annual Meeting of the American Institute | 


of Mining Engineers. 
(Special Correspondence of Engineering News.) 
PHILADELPHIA, Tuesday, June 20. 
A meeting of the Mining Engineers was held this 
evening in the hall of the Franklin Institute. President 
Holley in the chair. 


Mr. Gowan, President of the Philadelphia & Reading | 


Railroad, and the Philadelphia & Reading Coal and Iron 


Co., delivered the address, welcoming the Institute to 


Philadelphia. He stated many very valuable facts in 
regard to a method of utilizing coal dust in combustion, 
which heretofore has been a great waste. The discovery 


was made under the encouragement of the speaker by 


a gentleman in the employ of the Reading Co. It was 
found that coal dirt without previous preparation, could | 
be burned upon a grate made of a perforated plate. | 


The draft is produced by a small jet of steam. Experi- 


ments have met with complete success in stationary | 


boilers and also in locomotives so faras tried. Although 


haustive as in the case of stationary engines, it is be- 
lieved that complete and economical combustion will 
be accomplished. In some test experiments 8% Ibs. 
of water were evaporated per fb. of fuel. 

It has been found necessary to introduce changes in 
the draft of the locomotive as the fuel is so light that it 
would all be carried up the smoke pipe by the exhaust. 

Part of the exhaust is used to heat the feed water; 
the remainder on entering the smoke pipe passes up to the 
top and is obliged to descend before it finally escapes 
into the outer air. This arrangement assisted by the 
steam jet causes a very steady draft. The experiments 
on locomotives will continue. It is intended soon to 
commence experiments in Marine boilers. 

When there exists in the coal regions literally moun- 
tains of this coal dust which has accumulated for de- 
cades and which hitherto has been considered of no 
value, 15 cents per ton being named for it in some 


cases, the value of any process which promises to utilize 
it can hardly be overestimated. 

The address of welcome previously alluded to was 
then delivered. It spoke in generous phrase of the value 








ment was to the Franklin Institute, Friday, at 10 A. M. 


To-morrow will be occupied by an excursion on the 
Delaware, substantially the same in character, though 
more extended than that made by the Civil Engineers. 
A conversaztone will be held at 1100 Girard St. in the 
J. B.D 
[As we are about to go to press further reports have 


been received from Philadelphia which we are obliged to 





Judges at the Centennial. 





In onr issue of June 17, we gave a partial list of the 
Judges at the Centennial. We give this week the de- 
tails of organization and the duties of the judges. 

1. Awards shall be based upon written reports at- 


tested by the signatures of their authors. 


2. Two hundred and fifty judges have been appoint- | 


ed to make such reports, one-half of whom are foreign- 
ers and one-half citizens of the United States. They 
have been selected for their known qualifications and 
character, and are presumed to be experts in the groups 
to which they have been respectively assigned. The for- 
eign members of this body have been appointed by the 


commission of each country, in conformity with the dis- 


| tribution and allotment to each adopted by the United 
| States Centennial Commission. The judges from the 


United States have been appointed by the Centennial 
Commission. 

3. Reports and rewards shall be based upon inherent 
and comparative merit. The elements of merit shall be 
held to include considerations relating to originality, in- 
vention, discovery, utility, quality, skill, workmanship, 
fitness for the purposes intended, adaptation to the pub- 


the experiments with locomotives has not been so ex- | lic wants, economy, and cost. 


4. To facilitate the examination by the judges of the 


articles exhibited they have been classified in groups, to | 
| Central. 


each of which a competent number of judges (foreign 
and American) has been assigned by the United States 
Centennial Commission. Besides these, certain objects 
in the departments of agriculture and horticulture, 
which will form temporary exhibitions, have been ar- 
ranged in special groups, and judges will be assigned to 
them hereafter. 

5. The judges will meet for organization on May 24, 


at 12 A.M., at the Judges’ Pavillion. They will enter 


upon the work of examination with as little delay as 
practicable, and will recommend awards without regard 
to the nationality of the exhibitor. 

6. The judges assigned to each group will choose 
from among themselves a chairman and a secretary. 
They must keep regular minutes of their proceedings. 
Reports recommending awards shall be made and signed 
by a judge in each group, stating the grounds of the 
proposed award, and such reports shall be accepted, 
and the acceptance signed by a majority of the judges 
in such group. 


| ton by the way of Middleboro, Mass., are coming in 


not be entitled to an award. 

11. The Chief of the Bureau of Awards will be the 
representative of the United States Centennial Commis- 
sion in its relations to the judges. Upon request he will 
decide all questions which may arise during their pro- 
ceedings in regard to the interpretation and application 
of the rules adopted by the commission relating to 
awards, subject to an appeal to the commission. 





Railroad News. 


Over 300 miles of railway have been built in Colorado 
during the past eight months. 
There is at present, in the United States, one mile 
of railway for every 594 persons. 
t is stated that subscriptions to the stock of the 


narrow guage railroad between New Bedford and Bos- 


rapidly. 


Surveys have been made for a railway in New Found- 


land. The proposed road is 380 miles in length, 


| estimated to cost $12,800,000, 


| commenced the manufacture of coal 


The Deleware and Hudson Canal c ympany, have 
bricks, for ste 
fuel from coal dust. The bricks were recently tested 


on their road and found satisfactory. 


It is reported from the Northern Pacific office that 
snow fences will be built this season along the 
Dakota division for the purpose of operating that part 


of the line next winter, which has heretofore been closed 


| during the winter months. 


| 
| 


| 


The Delaware, Lackawanna and Western railroad 
company recently changed the guage on one track of 
their road between Scranton and Washington junction, 
a distance of seventy-eight miles, in seven hours and a 
half. At six o'clock in the morning a large force of 
men commenced at either end of the road, and at 1:30 

> . ] 1 
the work was completed and narr W-guage cars sent 


over the route—Failway World. 


The Connecticut Valley Railroad Company, wh 
has leased and run part of the Conneticut Cent: 


ul 
Railroad, and the Springfield and New London Rail- 
road, since their completion, has given notice of the 
immediate termination of both leases, on the grou 


that it cannot afford to pay the rent demanded. Prot 


bly both roads will be run hereafter by the Connecticut 


The Canadian government is soliciting bids for the 
construction of the Pacific railway between Lake Su- 
perior and the Pacific ocean, contractors to receive 
lands or the proceeds of lands at the rate of 20,000 acres 
and cash at the rate of $10,000 per mile, together with 
interest at the rate of 4 per cent per annum for 2: 
years from the completion of the work, or any further 
sum which may be stipulated in the contract. 


The surveying and locating party of the Little Rock, 
Mississippi River and Texas Railway has located the 
road from Little Rock to Pine Bluff, and as soon as the 
Fort Smith road is completed hands will be transferred 
and work begun. Itis understood that about fifteen 
hundred hands will go to work soon, toa common cen- 
ter from Little Rock and the Bluff. It is understood the 
road has been located to Bowie Station, and that the 
surveying party will reach the Mississippi River in a 
few days. The line as now located, will place the 
road above overflow. 
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THE FULLERTON AVENUE CONDUIT. 


A History of the Various Drainage Schemes | 
of Chicago With Critical Notes on the 
Conduit at Fullerton Avenue. 


By Lyman E, Coorey, C. E. 


(Written for Engineering News.) 
I. 

Less than three thousand years ago, according to Dr. 
Andrews of Chicago, Lake Michigan poured its waters | 
down the valleys of the Illinois and Mississippi Rivers to 
the Gulf of Mexico, 
present level of the lake would again turn its waters into | 


An elevation of eight feet in the 
the old channel. Indeed, within the present limits of 
the city of Chicago the water runs into the Des Plaines | 
River and thence by the Illinois and Mississippi into 
the Gulf. 

The old outlet was down the 


‘South Branch” of the | 
Chicago River via. Bridgeport, the present Ogden and | 
Wentworth Ditch, to the Des Plaines River at a point 
near Summit. <A second, but more ancient outlet, was 
by the Calumet Lakes south of the village of Blue Island, | 


following very nearly the old Cabumet canal feeder to 


its junction with the Des Plaines near the village of | 


Lemont. Between these two branches existed a large 
island, comprising about one-half of the townships of 
Palos and Lyons, the north part of Worth, and the south- 
west corner of Lake. Probably another rocky island 
covered the north portion of Hyde Park, notheast corner 
The 
rocky trough by South Branch and Og den Ditch through 


of Lake and southern portion of South Chicago. 


which the ancient river flowed is well marked and every- 
where eroded and scratched. 

It would be foreign to our purpose to give the theo- 
ries which relate to the formation of this river and the 
fluctuations of level 
abandoment. * 

When Lake Michigan assumed its present level a suc - 


cession of mud lakes was left along the old river chan- 


nel, the South Branch was converted into a currentless | 


bayou, and for a mile in width from the present city lim- 


its at Bridgeport, to the mouth of the river, the surface | 


of the ground was left at but little, ifany, above the level 
of the lake. 

Parallel to the old channel, from River Side to near 
Bridgeport, was its northern bank, occasionally marked 
by outcrop of Niagara limestone. Near Bridgeport the 
outcrop bends to the north following about the centre 
line of the West Side to Milwaukee Avenue where the 
outcrop disappears. Swinging northeast by Clybourne 
Place, crossing Fallerton Avenue near Clark st. and ap- 
pearing in the lake opposite the upper end of Lincoln 
Park the rock is found at an average depth of twenty- 
five feet below datum. ¢ of this 


the left, mostly 


To the right line the 
To 


horizontal, especially on the northwest. 


rock dips to east and southeast. 
It will be seen 
that considerably more than half of the city is in a sort 
of basin or dipper with the handle to the southwest at 
Bridgeport. 
of the boulder drift, 40 to roo feet thick. 


Everywhere in this basin is a bed of clay 
This clay also 
overlies the rock to the northwest where not derinded 
by surface action. This clay is very compact, stratified, 
containing pebbles and occasional pockets of sand and 
water. |The Niagara limestone on which it rests to the 


west and northwest is somewhat siliceous, saturated 


with petroleum, solid nodules of bitumen being abundant 
and also occasional cavities containing more or less pe- 
trolewm and gas. The susface as laid bare at Fullerton 


Avenue is broken down and polished as smooth as a 


house floor with well marked parallel scratches south- 
west by west, showing in a beautiful manner the work of 


the glacial period. 


About a mile from its mouth the Chicago River di- 


vides, the South 


to the north in sloughs and low prairie, draining about 


eighty square miles. 


Che presnt area of this city is about thirty-six square 


miles. 


of the city, the original level was but little above the 
lake, overflowed at times of high water or during a 


northeaster. 


sloughs; one slough of particular note on the West Side. 





* For the various theories the reader is referred to ‘ Transac- 
No. 197 


f Chicago Academy of Sciences,” Vol. UL, 1875 ; 
ynian Contributions to Knowledge,” and Part II of re 
*Mianesota River” by G. K. Warren, 1875. 








n is about two feet below mean level of the lake. 


| for several blocks in, except near the mouth of the river, | must be adopted. 


| leaving nothing to be desired. 


| city limits, the surface is sixteen or eighteen feet above | 


| Dearborn on the South Side near Rush St. bridge) her 
| population consisted of seven families. In 1850 this had 


in the lake which have caused its | 


3ranch, previously described, draining 
about forty square miles, and the North Branch, rising 


Throughout all this basin, over at least one-third 


This basin had also many mud lakes and 
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extending parallel to the line of outcrop from north to | But such agencies were far from reliable and often en... 
south, which probably marks the old channel of the N. tirely failed for a season when the stench would become 
Branch when the old outlet was open. | unbearable. Notwithstanding that Chicago is almost 

The South Side, near the city limits, being part of the | constantly fanned by lake breezes and is a city compar- 
rocky island previously alluded to, is high and dry ; also, | atively healthy considering her site, it became evident at 
along the lake shore on both the South and the North Side | an early day that some means of abating the Nuisance 
Lake breezes could not always con. 
the sand has blown from the beach in recent times | tend against such odds, and zymotic disease had beg 
These are really the only | to tell its tale in the death rate. : 
parts of Chicago that originally could be considered as The city fathers discussed various methods of reme. 
anything more than a swamp or slough, for although | dying the nuisance at an early day, and passed sundry 
back of the escrapment of rock on the West Side, to the | laws to prevent the the pollution of the river, but of no 
avail. The Illinois & Michigan Canal Company had es- 
tablished pumps at Bridgeport to supply the summit lev- 
el (7.5 feet above lake level and 25 miles long) of the 
canal, when the Calumet feeder failed them in dry sea- 
sons. When these pumps were operated relief was ex- 
perienced in the South Branch, and for several years 
when the state of the river became unbearable the city 
kept these pumps in motion, discharging the sewage 
via. the canal into the Illinois River. 

This at best was but a ttmporary expedient, and va- 
rious methods of permanent relief were discussed in the 
City Engineer’s Report for 1863. The plans discussed 
were divided into three classes, —“1st, those which would 
drain the city into the Illinois River; 2d, those which 
would direct the Des Plaines into the South Branch of 
the river, and thus keep up a constant current to pre- 
vent offensiveness, and 3d, making a canal from the lake 
to the North and South Branches, and driving water 
enough through them from the lake to keep the river 
and branches comparatively pure at all times.” 

The Ist was not recommended on account of expense ; 
the second was liable to fail in a dry season when most 
needed ; the 3d was practicabie, under control of the city, 
and effectual. The Bridgeport pumps gave sensible ree 
lief in ’61 and '62 when pumping 200 cu. ft. per second. 
It is now proposed to drain into the lake through a cov- 
ered canal or conduit 12’ in deameter 4oo cu. ft. of wa- 
ter per second. This amount would be sufficient in less 
than twenty-four hours to change all the water in the 
South Branch and main river to its mouth. An engine 
of 10 horse power, pumping under 1% ft. head, would 
accomplish this result. Accordingly a conduit was re- 
commended, to be located on North St. (now 16th), to 
cost $140,000. In report of 1864 the immediate con- 
struction of the North St. sewer was urged. 

The scheme, however, was not adopted, and in 186s 
acommissioh of six engineers was appointed by the 
Common Council to consider and report upon the best 
plans for cleansing the Chicago River. All the plans 
discussed may be embraced under three general heads : 

“1. Intercepting sewers, which shall receive the filth 
that would otherwise flow into the river and carry it to 
the lake, to some point or points into which it would be 
pumped by machinery—thus keeping impurities out of 
the river to as great an extent as practicable.” 

This plan was not recommended for the reason that it 
would be unsuited to the requirements of Chicago and 
without close surveillance and great caution would be a 


’ 


un 


| 





datum, it was wet prairie overflowed in the spring, and 
is marked swampy even on the Lake Survey Chart of | 
1872. 

On such a site has Chicago grown and _ prospered. 
Starting in 1830 from an old Indian trading post, (Fort 





increased toa population of 29,963 souls. Until 1860, 
when the population reached 109,206, the city was re- 
garded as merely an overgrown village, chiefly of a spec- 


ulative character, consisting for the most part of frame 


buildings. No inhabitant expected to make more than 
a temporary residence, and travellers after viewing its 
site left in disgust. But to its repulsive site, on the low 
portage between the lakes and the Misssissippi basin, 


| its first prosperity was due. 


At that time a new impe- 
tus seemed to seize the city ; confidence as to its ult mate 
prosperity was strong, and in this Centennial year Chi- 
cago boasts of a population of at least 500,000. Really 
the metropolis of the West, holding the key between the 
Mississippi valley and cheap transportation by way of 
the northern lakes, she promises always to be its chief 
city. 


Her public works are second to no other American 
city in number and magnitude, and have been able to 


barely keep pace with the needs of her growing popula- 
tion and commerce. The credit of the design and exe- 
cution of these works belongs almost, if not quite wholly, 
to Mr. E. S. Chesbrough who has been her City En- 
gineer for the past twenty years. 

The sluggish river and its two branches, its bed in 
clay and a sand bar across its mouth, of less than three 
feet depth of water, have been dredged out sufficiently 
for the largest lake vessels, and at the present writing 
Chicago has a dock line of about thirty miles, and a 
harbor of refuge on her lake front protected by a crib 
sea-wall enclosing an area of 400 acres. 

The level of the streets in at least one third of the city 
have been or are being raised toa uniform grade, amount- 
ing in that portion near the river to eight feet; 410 
miles of water mains have been laid. In 1867 the 5-ft. 
tunnel extending in the clay two miles under the lake 
was finished, giving the city 50,000,000 gallons of water 
daily. 


A second tunnel, 7 ft. in diameter, running paral- 


lel to the old one to the same crib, two miles, and ex- 
tending four miles under the city, to Bridgeport, was 
completed in 1875, increasing the water supply to 150,- 
000,000 gallons daily. 


| 
| 
| 


source of constant expense. 

‘*2, Cutting canals or making covered sewers from 
the two branches of the rivers to the lake, and, by pump- 
ing works erected thereon force the filthy water out, or 
the lake water in, thus keeping up a constant current to 
keep the river pure.” 

This plan was regarded as of the least immediate ex- 
pense and the most effectual. Accordingly an open ca- 
nal from the South Branch to the lake, through or near 
Douglass Avenue, was recommended of the following 
dimensions: length, 13,700 ft., width at bottom, 25 ft., 
at surface low water 65 ft., depth, 10 ft., cost, $547,230; 
also an open canal of same dimensions on or near Ful- 
lerton Avenue 11,200 ft. in length, cost, $469,269. 

“These canals would have a capacity sufficient to dis- 
charge 24,000 cu. ft. per minute, each (without raising it 
more than 4") which, it is supposed, would change the 
entire volume of water in the river in forty-eight hours. 

The machinery for pumping might be placed either 
upon the river or lake ends of the canals.” The disad- 


At the present writing Chicago has 263 miles of sew- 
ers. Owing to the peculiar site of the city it has been 
possible to give very slight inclination to these sewers 
These 


sewers except in a few instances on the lake front dis- 


and nearly all have to be cleansed artificially. 


charge their contents into the main river and branches. 
This together with the numerous slaughter houses, 
glue factories and dye houses on the South Branch, and 
distilleries, and gas works on the North 


Branch, pouring incessantly their filth into a currentless 


breweries 


river, converted it simply into an elongated cesspool, the 
stench from which was simply horrible. This was par- 
ticularly the case in the spring of the year when the ice 
had melted, exposing to the sun the accumulations of a 
winter, and also during a dry summer when practically 
no water found its way into the two branches from their 
drainage areas. An early spring freshet remedied this to 
a certain extent, and occasionally a summer rise would 
Sometimes a south- 
west wind would so lower the water on this shore of the 


leave the river comparatively pure. 


vantages were,— accumulated filth discharged so near 
the city and the constant expense of keeping them open 
into the lake, and for pumping. 

“3. Cutting down the summit of the ITlinoisy& Mich- 
igan Canal below the level of the lake, so that a suffi- 
cient quantity of water may be drawn from it to create 


lake as to create a current from the river and partially 
discharge its sewage. In one such case the effect of the 
sewage on the water of the lake was detected along the 
shore five miles to the north and three miles to the south 
when the accumulations of a winter were spued out 
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the necessary current through the main river and the | half the year did not seem to warrant its farther consid- 
. y 
South Branch (and perhaps, to some extent in the North | eration. 


Branch also) to thoroughly purify the same at all 
times.” 

“The estimated cost of the third plan for purifying 
Chicago River, which is to cut down the summit of the 
canal below the level of the lake, so as to draw from it 
at a low stage, not less than 24,000 cu. ft. of water per 
minute, is $2,102,467.50.” 

“ This estimate provides for increasing the capacity 
of the canal somewhat over the plan adopted by the 
canal commissioners in 1836, so as to create a current 
in Chicago River which is deemed sufficient to cleanse it, 
etc.” The reasons given were that it was the only pos- 
sible means of cleansing the main river and South Branch 


continually for all time, the lake would not be contami- | 


nated, the first cost would be the only expense to the 
city as it would be maintained by the State and it would 
be part of the expense of a future enlargment to a ship 
canal. 

Turning the water of tke Des Plaines into the river 
was not considered satisfactory. 

At this time the Illinois River Improvement by slack 
water navigation so as to give 7% tt. of water from its 
mouth to Peru, and ultimately its enlargmegt to Chicago 
so as to allow the largest Mississippi boats access to the 
harbor of Chicago was actively in the public mind and 
accordingly the commission unanimously decided in favor 
of taking out the summit level of the canal as a part of 
the scheme. An act was passed by the State to give the 
city a lien on the canal and its revenues for $2,500,000 
with interest until paid, the city to furnish the capital to 
deepen the canal. 

In 1871 the improvement, after many delays, was 
completed, and on July 15, the waters of Lake Michigan 
were turned into the Illinois River. 

The total cost of the work was $3,300,000 in round 
numbers. The length of the through cut was twenty- 
six miles, about half of the distance being rock. Aver- 
age cut from bottom of old canal, about 10 feet. Width 
of boitom 48 feet, slopes 1 to 1; minimum depth of 
water 7% feet. 
to Lockport, a distance of 30 miles, having a fall on the 
bottom in that distance of 3 feet; calculated to discharge 
in periods of low water at least 24,000 cu. ft per min- 
ute.* The moneys advanced by the city have since 
been repaid by the State. 

The effect was immediate, a constant current setting 


This level now extends from Bridgport 


comparative purity. 

Private parties interested in land speculation had cut 
the Ogden & Wentworth Ditch from the Des Plaines, 
thus turning a considerable quantity of water into the 
South Branch at the head of thecanal which, to that ex- 
tent, has nullified the aciton of the canal in removing the 
polluted water and deprived the city to a certain ex- 
tent of the benefit of this improvement. At certain pe- 
riods of water this ditch may be said to feed the canal, 
leaving the river currentless. 
head off this nuisance byadam at the Des Plaines 
River. 

As pointed out by the Chief Engineer previous to its 
completion, whenever the North Branch by freshet 
should discharge its sewage it would simply pass the 
length of the city by the South Branch. This is found 
to be true, and together with the Ogden Ditch the South 
Branch is occasionally polluted toa great extent. In 
1870 the City Engineer urged the adoption of some plan 
to improve the North Branch. 

The various plans proposed were classified as follows: 

Ist. Intercepting sewers. 

2d. Canals between the river and lake. 

3d. Reservoirs high up the river. 

4th. Artesian wells. 

These plans were discussed at considerble length. 
The first system could cost no less than $3,000,000, and 
at present no definite conclusion had been reached as to 
the availability of any system of sewage utilization. No 
available site for an irrigation system existed within a 
reasonable distance of Chicago that might not be needed 
for building purposes at no distant day. This coupled 
with the fact that no irrigation scheme would be availa- 
ble in a climate where the ground was frozen nearly one- 





* It is ultimately intended to give it a width of 160 feet. The 
locks on the lower river are 75 feet in width and 350 feet in 
length. Two of the five locks and dams are now completed. 





| ing machinery. 


The third system was rejected as impracticable on ac- 
count of the great reservoir area required; when the 
water from this area was drawn off the exposed surface 
would be very deleterious to health; great expense, and 
uncertainty as to its accomplishing what was required. 

The fourth system would require 450 artesian wells, 
and the uncertainty in regard to the supply of water 
holding out under such a draught vitiates the scheme. 

In speaking of the second plan the City Engineer 
says: ‘The result of investigation as to what the city 
has the power at present to do, leads to the recommend- 
ation of a covered canal or conduit, circular in form and 
12 feet internal diameter, on the line of Fullerton Ave- 
nue with the reqvisite machinery for pumping or driving 
water in either direction, near the North Branch. 

“Such a canal would be two miles long and witha 
bottom 14 feet below low water and a head of 4% feet, 
could be made to discharge 24,000 cu. ft. of water per 
minute, or sufficient to change all the water in the North 
Branch and the main river every thirty-six hours. 

“The estimated cost of this canal is $480,000 includ- 
The machinery recommended is a 300 
horse power engine and a propeller wheel so placed as 


authority will pursue a liberal policy toward a work 
which, in consideration of public health alone, demands 
an early completion. 

Bids were invited at the beginning of 1874. We give 
so much of the specifications ss will enable the reader to 


| understand the nature of the work. 


to draw or drive water in the direct line of the canal.” | 
On account of the discharge of the river going down the | 


South Branch, the conduit should be made to discharge 
into the lake. + 


The views of the City Engineer in urging the adoption 


| of the Fullerton Avenue conduit are of interest in con- 


nection with future works that may be needed. 

“In view of present knoweledge and experience, it 
does not seem advisable to commence the construction 
of a system of intercepting sewers just yet, though the 


More time seems to be 
needed to determine upon all the conditions that should 
be required of such a system. 

“rst. It could be made to discharge either into the 
lake or the river, as circumstances might require. Dur- 
ing wet seasons, in spring and fall, nothing is needed be- 
sides the natural flow to cleanse the river. 
current from the river to the lake would be needed when 


increase from year to year. 


An artificial 


SPECIFICATIONS, 


LOCATION AND GENERAL DECRIPTION.—The portion of the 
conduit to be constructed in accordance with the following spec 
ifications, is to extend along the center line of Fullerton Ave nue 
from the east bank of the North Branch of the ¢ hicago River to 
the shore of Lake Michigan 
in length, more or less. 

The conduit will be divided into two sections ; section 1 ex 
tending from the North Branch of the Chicago River to the 
west line of Fremont street, being sixty-two hundred feet in 
length, more or less. . 

The greatest depth of excavation on center line of street be ing 
31 feet ; the least 22 feet, and the av erage 20% feet. 

Section 2, extending from the west line of Fremont Street to 
Lake Michigan, being forty-eight hundred feet in le ngtd, more 
or less. 

The greatest depth of excavation on center line of street being 
40 feet ; the least 18 feet and the average 32 feet. 

The conduit to be circular in section, with an inside diam 
eter of 12 feet. It is to be level throughout, with the inside 
surface of the invert 13 feet below city datum. 

Phere is to be a man-hole at each street crossing, and at other 
points shown, provided with junctions or entrances for sewers. 
as shown on plan “C.” 


; being about eleven thousand feet 


_ Excavation.—The nature of the material to be excavated, so 
far as the same could be ascertained from numerous borings 
made, is shown on the accompanying plan, marked “A."’ But 
thé contractor must take the work at his own risk, with regard 
to peculiarities of soil which may exist at points between or on 
the sides of the borings. 

The excavation to be made to a depth of twelve inches below 
the bottom of the masonry wherever re juired, and with but two 
lengths of sheeting, in a manner substantially as shown on the 
accompanying plan, marked * B.”’ 

Where the elevation of the surface above city datum exceeds 
16 feet the excavation of the excess is to be sloped back without 
sheeting, the foot of exch slope to stand 12 feet, measured hori- 


} zontally, from the center line of the conduit. 


| ed and braced. 


From an elevation of 16 feet, to an elevation of 2 feet above 
datum, the excavation is to be 2a feet in width, and closely sheet 
From an elevation of 2 feet to the bottom of the 


invert, 14% feet below datum, the excavation is to be 19 feet in 
| width, thoroughly sheeted and braced. * * . 


THe « ONDUIT PROPER,—The conduit is to be built of brick 
masonry 16 inches in thickness. 
The masonry is to be of hard-burned, clear-ringing and 


| well-formed bricks, free from lime, of the usual size nsed for 
probability of having to do so ultimately seems rather to | 


construction of sewers in this city. 
he bricks to be laid in the best cement mortar, in four rings 


| or shells, to lie longitudinally with the « onduit, with the edges 


| ing the brick into the cement mortar, and not by pressing 


that of the river was very slight, and in the opposite di- | 
rection when the natural discharge from the North | 


Branch was too great to be overcome by the amount the 


; 2 a | canal could discharge into the lake, and yet not strong 
through the South Branch restoring it to a condition of | 


enough to cleanse the river. 

ae 3 
tercepting sewers for the northern portion of the city, 
supposing the limits to be extended by farther legislation 
several miles farther north. 

“ad. It would afford a very convenient and econom- 
ical outlet for the sewers of a large part of the district 
to be annexed to the city north of the present limits, 
between the lake and the river. It is doubtful if, in 


F | view of the probable future growth of the city, a better 
Steps are now taking to | 


location could be selected for the outlet of a northern 
system of intercepting sewers.” 

The second plan as recommended by the City Engi- 
neer was adopted. We shall speak of it at considerable 
length. 

Although the condition of the North Branch has con- 
tinually grown worse with increasing population, its im- 
provement has not been pushed with vigor, we fear not 
so much from a short sighted policy as on account of 
the spoils. The continuance of the river in its present 
condition together with the Ogden Ditch largely vitiates 
the benefits from the South Branch Improvement. To 
a person who has ever had the benefits of the gentle 
zephyrs which are often wafted from the bosom of the 
North Branch its continuance in its present condition 
seems simply disgraceful. The writer remembers see- 
ing a newly painted propeller in the spring of ’75 coming 
from an elevator on the North Branch as black as sul- 
phuretted hydrogen can make lead paint. 

Through temporizing with contractors and an indecent 
regard for public health the work is not yet finished. 
There ts no reason why it cannot be completed in time 
for another season, and it is to be hoped that those in 





+ A navigable canal on Fullerton Avenue was considered, but 
not seriously ; also a canal 2% miles farther north at Bowman- 
ville. Probably at no distant day this Bomanville canal will be 
constrncted, as the ground between that place and the lake is 
very favorable and the distance less than 2% miles. 


toward the center, and with toothing joints. The cement to be 
equal to that known as the best Clark’s LaSalle, of past years, 
and not merely the best that may happen to be in the market for 
the time being. The mortar to be made by mixing two meas 
ures of clean, sharp sand with one of ¢eme nt, and used as soon 
as possible after being mixed. 
1 he bricks must be clean, and thoroughly wet if re quired, be 
fore being laid. Those having smooth surfaces to be used on 
the inside face of the conduit, and to be laid fair and smooth by 
line, and to a true cylindrical form, ; 
All the joints in the masonry must be perfectly filled by press 


the 


8 


mortar between the bricks. 
The joints between the courses shall not exceed halfan inch in 
thickness, and between the rings or shells they shall not be less 
than half an inch in thickness. : 
All the mortar joints to be carefully struck, and smoothed with 
the surface of the brick; all the refuse mortar to be scr iped off, 


| and with the rubbish of every kind and description to be remov- 
| ed entirely from the conduit, which must be left pertectly clean. 


It could be made the outlet for a system of in- | 


Wherever the soil is sufficiently firm, the masonry for the con 
duit is to be laid directly on the bottom of the excavation; but 
wherever this shall not be the case, the contractor shal! put in 
_ sand, — or other suitable material, as may be’required 
»y the Board of Public Works. 

Sufficient means must be provided to keep the work dry until 
the cement is perfectly set. 

MAN-HOLES.—There will be in all 23 man-holes. One at the 
intersection of each street, and at other points. * * * 

SPECIAL AND GENERAL REQUIREMENTS.—The contractor must 
deliver to the Board of Public Works, on or before the first day 
of each month, a written statement of the amount of claims if 
any, for extra work done, and extra materials furnished during 
the previous month, otherwise, claims for extras during that 
month will be forfeited. 

The contractor will be required to keep the work in perfect 
repair for twelve months after the same shall have been faiihful- 
ly completed, to the satisfaction of the Board of Public Works. 
Monthly estimates will be made by the Board of Public Works, 
of the value of the work actually done and in its permanent 
place, and on or about the sixth day of each month, vouchers for 
eighty-five per cent. of the estimated value of the work done the 
— month wall be issued, the remaining fifteen per cent. 
xing reserved as security for the faithful completion of the 
whole work. * ° ® ® ° ° ¢ 

The whole of the work included in these specifi ations to be 
commenced and carried on at such times and places as said 
Board shall direct, and to be completed by the first day of May, 
1875. : 
Bidders may propose for one or both of the sections specified, 
at their option. 


The following bids were received : 








: . | Sec. 1.,/Sec. 2./] _. 
Bidders. per ft.|| per ft. Total. 

Geo, F. Norris......... .- «| $28 14)| $35 17)|] $343.2 

McClellan & Smith............. | 31 16)| 37 25 | $213.28 
eS Freer ; -«.| 3094) 31 .98!] 372,272 
jas. K. Lake........ acahetcivecssaant Sa anee | 372,774 
Be Bee MOONS io sicic cai ctedhees | 3152 37 04)| 373,216 
David Murphy...... tnieens --| 29 74)| 42 00/| 38c,988 
Fox & Howard......... Nienkadee | 32 24} 39 54|| 388,240 
ee ie Ee olke.ces a ‘ ~s+«} 2900 43 50 388.600 
Dl Bae Rawk interes <heane ses 32 00|| 40 00!| 390,400 
Cox & Walker......... ieee es 31 50! 43 50|\| 404,100 
Thos. Nicholson........ * seeeses| 30 24)| 45 00|| 403,488 
Fitzsimmons & Connell..... : «-| 32 24) 42 S3// 405,478 
By NR adn veccccoccaces ve sal } 45 00|| 426,800 
Chas. Gladding & Co........... --««| 34 50|\| 46 .00)| 434,700 
2h fe rere -«s+} 3400) §0 00 450,400 
Dy FRE, ve cnnceeescadsweseesccnce 32 00|} 37 .00|| 472,000 
D. F. Minnahan........ abuses taae 34 60} 54 00]| 473,720 
Lancaster, McMahon & Steel........| 34 70|| 54 00!| 474,340 
Me WE cdc ckntcacencuscesencc 33 20} 56 40'| 470,560 
J- H. Carpenter. .......ccesccceves 41.00 | 47°75 453,400 
DR i necansvorstnceckdesnes 32 50} 5900} 484,700 
EE IR ode ccccsccdnvaeecs ‘ 42 50! §0 00! 503,500 

















It was the opinion of the Board of Public Works ‘and 
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the City Engineer that the work could hardly be done 





for the lowest bid, and Geo. F. Norris & Co. were so ad- 





























vise but they seemed anxious and ready to execute 
the work, and their bondsmen being thoroughly respon- 
ible, the work was let to them for the sum sbecified in 
their bid 

The work was commenced in May, 1874, and about 
4200 feet of the west end, extending from the North 
Branch to 40 feet east of Racine Avenue, completed in 
essentially the manner provided for in the specifications. 
This portion comprised the easiest part of the work, 


and for it contractors were paid $103,226.59, this 
being the total sum due omitting the 15 per cent. as re- 


the 


served by contract. 
At this juncture the contractors asked to be released 


from their contract, claiming that the soil was much 
more difficult than what they had figured upon and that 
they should have a bonus toward damages for injury to 
plant, balance due for work, etc., amounting in all to 
$53,000. - 

The petition was referred to the Board of Public 
Works who reported unanimously againsi it, stating that 
the relief asked for would make the cost in excess of the 
highest bid. and that several bidders next in price above 
Norris & Co. were willing to finish the contract at the 


price stated in their respective proposals, notwithstand- 





ing the fact that the most profitable part of the work 





was completed, etc. 











Before the Grand Jury in the spring of '76 it was 





stated as the belief of several contractors that the work 














could have been executed ata fair profit, if properly 
handled 























F, Norris & Co., refuse to resume construction on the 














ground that the work was of a difterent character from 





























that which they had agreed to do, The Board could 
not concede the reasonableness of their claim, and the 
contractors appealed to the Common Council. It is 








hoped that your honorable body will sustain the Board, 








and refuse to set so dangerous a precedent as that of al- 








lowing contractors to break their agreement with the 








city, at the public cost.” 
Notwithstanding, the Common Council referred the 


to 

















matter a committee consisting of Mayer Colvin, 











Comptroller Hayes and Corporation Council Dickey, 








who reported an ordinance to the council which was im- 
This 


document that we give it in full 








mediately passed, ordinance is so remarkable a 

















ORDINANCE, 














SECTIOM 1. 





Phat upon the execntion and delivery by George 












































































































































































































F. Norris & Co, to the city comptroller of a sufficient release of 
ll claims and demands af every nature and kind upon the city of 
Chicago, the mayor and comptroller are authorized and directed 
to pay th the sum of $50,430.56, from the money appropriated 
for cleaning the North Branch of the Chicago River, and to 
draw tl varrant on the treasurer therefor; provided, howev 
er, that the appraised value of the plant of said G, F. Norris & 
Co. shal! also be retained for them as hereinafter set forth. 

Sr B re the Board of Public Works shall advertise for 
proposals for fit ishing the Fullertod Avenue Conduit they shall 
cause tl ilue of the machinery, cars, lumber, and other prope 
erty be ng to G. F. Norris & Co., and lately used by them 
in the 1 ¢ of the work on said conduit, and commonly 
k vn as the nt,” to be appraised as follows: Said Board 

i elect an appraiser und G, F. Norris & Co, shell select one, 
1 the two tl chosen in case of a failure to agree shall select 
1 ird, who shall certify the appraisement with a list of the 
property ay ed to said Board of Public Works, and when 
ever said Board shall let the remainder of said work they shall 
insert in the advertisement for proposals therefor the condition 
that th iccessful bidder will be required to take said “plant” 
at the said appraised value, and shall insert into the contract en- 
tered into by the successful bidder that the said bidder will take 
said “plant” at said appraisal, and that the amount of the ap- 
praised value thereof shall be retained by the city of Chicago, out 
if the first estimates on the work done, and paid over to said G,. 
F. Norris & Cc nd credited to said city of Chicago as so much 
pa lto i subse rent contractor cr contractors upon their esti 

ate t ler upon the proper voucher of said 
Bour shall pay over such money so retained 
‘ 1 * plant” ‘to said G, F. Norris & Co, from 

t t whole of said appraised value shall be 

5 f such estimates shall be paid over to such 

eq tor or contractors until a sufficient amount to 
av for t’ shall have been retained. 

Passed | 1875. 

his amount also included the 15 per cent. which 





should have been retained by the city for neglect to ful- 








fil the contract. The rest was a simple gratuity as the 








character of the land was every way more favorable than 














could have been anticipated from the profiles submitted. 








$ 





Che plant was fairly appraised at $24,587.95, but be- 


of very little use to subsequent contractors was sim- 











ing 
ing 











ply added by them to their bids. So in fact the city was 








robbed of $75,018.51 to which they had a legal and 











moral right, to say nothing of indirect damages. 











Paid Norris & Co. by citv $153,057.15, or $36.561 per 
If $24, 
Norris & Co. and deducted from subsequent contractor 
the price per ft. will be 42.44. 

[TO BE CONTINUED.] 








es 
Vis 





ft. on 4200 feet constructed. gs be added to 









































| the first story, for the new 


In the city report for 1875,—‘‘ The contractors, Geo. | 
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The iron bridge at Le Sueur, Minnesota, 


completed, and is open to travel. 


New Court House for Winne- | 
id at Rockford on the 23d ult. 
with appropriate ceremonies. 


The corner stone of the 
bago County, Ills., was la 


The material for a new bridge across the Vermillion 
River, a half mile north of McDowell, Ill, is on the 


last week. 


The American Bridge Company have just received 
the contract for furnishing the entire iron work, above 
U. 5S. Post O ffice and Sub- 
Treasury Building, in this city. 


The Wrought Iron Bridge Company of Canton, Ohio, 
have recently been awarded contracts for seven of their 


| bridges by the commissioners of Allegheny County, 


Pittsburgh, Pa. The bridges average from forty to fifty 


feet span. 

The contract for furnishing the materials and con- 
structing the New Haven side of the abutments and 
wing walls of the West River Bridge was awarded to 
Maurice J. Reilly, of New Haven. Conn., on the 22d ult. 


for $7,312. 


The contract for laying pipes and supplying Napanee, 


| Ontario, with gas works has been awarded to Mr. D. 


McMartin, of the Canadian Gas Lighting Company of 
Montreal, for $21,750. The gas will be manufactured 


from coal oil. 


Contracts for building sewers for the city of New Ha- 
ven, Conn., were awarded by the authorities of that city 
on the evening of the 22d ult., as follows: To Lawrence 
O'Brien, for the sum of $4,048.50, and to Davis & Fow- 
ler for $2,198.75. 


The abutment and wing walls for the new bridge on 
the Orange side of West River, Conn,, are being con- 
structed by day work under the supervision of the town 
authorities, both abutments being built according to the 
same general plans and specifications. 


The Hampden, Mass., County Commissioners have | 
given the contract for building the abutments and piers | 


of the new iron bridge across the Connecticut just above 


| Hampden Park, to Beattie & Dresser, of New York, 
| for $68,066. The work is tobe completed by December. 


The Board of Bridge Commissioners of New Haven, 
C8 


Parker & Co, of Boston, to proceed at once and com- 


Conn., have notified the contractors, Messrs. 
plete the work on the new Euinnipiac Bridge. 
work is not commenced within a specified number of 
days, the Commissioners will employ others to do the 


work at the expense of the contractors. 


The contract for building the Chicago, Milwaukee & 
St. Paul Railroad Bridge across the Mississippi River at 
La Crosse, Wis., was awarded last week to the Ameri- 
The 


Pratt-truss bridge was selected, and the award was made 


=. 


can Bridge Company, of Chicago, for $92,73 


5. 


to the lowest bidder for that pattern of bridge. The con- | 


tract calls for its completion Dec. Ist. 


The Massillon Iron Bridge Company, of Massillon, O. 


was awarded the contract, on the 17th inst., for the con- | 


struction of a heavy truss bridge, at Niles, Trumbull Co., 
O. 


roadway of 16 feet. 


It is to consist of one span of 154 feet, and clear 
This company was also awarded 


on the same day the contract for a 120 feet span arch | 


bridge over Tonawanda Creek, near Tonawanda, N. Y. 


The contract for the excavation and removal of ma- 
terial from the inner harbor, and the main branch of the 
Patapsco River at Baltimore, Md.. has been awarded to 


the Morris & Cummings Dredging Company of Balti- | 
The Baltimore Gazette of the | 


more and New York. 
24th ult. says: ‘‘This company has done work for the 
government in the Chesapeake Bay, and has also exca- 
vated 500,000 cubic yards under the Patapsco River Im- 
provement Act during ex-Mayor Vansant’s administra- 


tion. The contemplated improvement will necessitate the 


° : : . j 
| removal of 2,000,000 cubic yards, for which the city will 
pay 10% cents per yard. The sediment is to be dumped | 


outside of Sollers’ flats, or at the fifteen-mile dump, as 
the board may direct. The bids for dumping at the sea 
| wall were not considered, being too costly. The con- 
templated improvement will deepen the basin 19 feet 


{ 
has been | 
| 


If the} 








from South street to the foot of Hughes street, and the 
whole distance along the wharves on the north and 
south sides, this depth being that at mean low tide. 
There will be a channel twenty feet deep from the foot 
of Hughes street running to Locust Point, three hundred 
feet wide, on both sides of the basin. A full channel on 
the Middle branch of the Patapsco twenty-four feet deep 
and one hundred and fifty feet wide will be dug from 


| Winans’ upper wharf to the main ship channel below 
the ground, and work was to have been commenced | 


Fort McHenry.” 








NOTES. 
The sponges of France yield $240,000 a year. 


A large furniture factory is about to be established in 
Toronto, Ontario. 


A Splendid collection of British fossils has been ad- 
| ded to Tufts’ College, Mass. 


England has imported in the past four months $r,- 
845,685 worth of petroleum, against $685,720 worth in 
1875. 





| The Grand Rapids and Indiana Railroad Co. has 
sunk a shaft ninety feet, in exploring for coal on its 
Jands adjoining Big Rapids, Mich. 


Many of the business men of Philadelphia have deter- 
mined to close their stores and offices early in the after- 
noons of July and August, to permit their employes to 
visit the Exposition. 


The Welland Canal from Part Colborne, on Lake 
Erie, to Port Dalhousie, on Lake Ontario, will have, 
when the enlargement is completed, 22 locks 270 feet 
long between gates, 4o feet wide with 15 feet of water on 
miter sills. The improvement will be completed in 
| about two years. 


May E. Smith, Assistant Engineer of South Pass Jetty 
Works, has written the following letter to Capt. Eads, 
dated June 6th,—‘‘I find that the total scour between 
the jetties amounts to full 3,000,000 cubic yards. The 
scour last month was 140,000 yards. All that remains 
; to be removed for a connected channel twenty feet deep 
and two hundred feet wide is 23,000 yards.” 





The Chinese are masters of a process which, so far as 
known, is not practiced by any other people, for cover- 
ing plates of sheet lead with thin layers of colored glass. 
With these sheets the domes and sides of their temples 
are plated, giving them a singularly lustrous and gor- 
geous appearance. Specimens of this glass-covered 
lead are-in the hands of French glass manufacturers, 
who hope to discover the secret of the process, 


After a sufficient comparative trial, the contest be 
| tween granite, asphalte, and wood for carriage-ways has 
been decided in favor of the last, and the recent conclu- 
sion of the Corporation of London may be regarded as 
a final confirmation of that decision. Mr. Heywood, 
Engineer for the city, has shown that before a horse falls 
he may be expected to travel on granite 132 miles, on 
asphalte 191 miles, and on wood 446 miles; and al- 
though between the last two materials there is a trifling 
andantage in cost on the side of,asphalte, that is much 
more than counterbalanced in other ways. 


In easy 
traction and the absence of noise there is no comparison 
| between wood and granite, and since the surface water 
has been kept out by means of asphalte, wood has be- 
come one of the most durable of pavements. The rapid- 
ity with which it can be laid and the ease with which it 
can be repaired are not the least of its merits, while the 
| flooring of planks, which is now laid as a superstructure, 
| gives great elasticity, and by distributing the weight 
equally over the whole pavemeut, adds to its power of 
endurance.—/ron. 








Submarine Telegraphy. 





(From L’Electricite.) 


From 1850 to the end of 1874 the number of telegraph- 
ic cables actually submerged was 206, representing a 
length of 80,000 kilometres (about 49,000 miles.) Of 
these 206 cables, 61 have ceased to be of any use, and 
145 are still working. England and France are the two 
countries which possess the most submarine cables. Eng- 
land has twenty-nine and France sixteen. France and 
England are themselves bound together by seven tele- 
graphic cables. ‘ 

In 1850 and 1851 but two submarine cables were laid 
down. This magnificent enterprise was then in its in- 





July 1, 1876. 


fancy. In 1852 and 1853 eight cables were submerged, 
in 1854 seven, in 1855 nine, in 1856 and 1857 one each 
year, in 1858 five, in 1859 thirteen, in 1860 twelve, in 
1861 one, in 1862 two, In 1863 one, in 1864 six, in 1865 
three, in 1866 ten, in 1867 seven, in 1868 two, in 1869 
seventeen, in 1870 twenty-seven, in 1871 twenty-six, in 
1873 fourteen, and in 1574 thirteen. 

Among the longest of these submarine cables are— 
that which runs from Ireland to Newfoundland, which 
measures 1920 miles; the cable from Ireland to the coast 
of St. Vincent at Pernambuco, about 1950 miles; and that 
from Brest to St. Pierre, about 2570 miles. France, 
therefore, has laid beneath the sea the longest cable 
known. 

The greatest depth of immersion of cables is as fol- 
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| fore you, and that although it is one in which, as a rule keep a large gang of men employed, whereas if this be 


engineers are not called upon to advise, they will never- 
theless willingly admit that the construction of the im- 
plements employed in carrying out engineering works is 
of considerable importance. We have, indeed, calculated 
on your prepossession in its favor, and trust your am- 
ple indulgence will extend both to the writer and his sub- 


ject. We are aware that scientifically it has not the in- 


| terest attaching to’ many subjects of engineering, and 


lows:—The cable between Malta and Alexandria lies at 


a depth of 13,800 feet ; that between Ireland and New- 
foundland, 17,700 feet; that between Portkarno in Eng- 
land, and Lisbon, 18,000 feet; that between Brest and 
St. Pierre, 11,370 feet. Before 1851, the era when the 
first transatlantic cable was laid, no cable of a greater 
length than 350 miles was in existence. After having 
been in use but a month, the first transatlantic cable 


broke. This was a serious check; but it had been prov- | 


ed that the ocean could be spanned by an electric wire. | 


The conception of the project of a transocean tele- 
graph is due to an ingenious American, Mr. Cyrus W. 
Field. In 1865 the Congress of the United States gave 
a vote of thanks and a gold medal to this gentleman. 
He also obtained the “grand prize” at the International 
Exposition of Paris in 1867. 

It was not until 1870 and 1871 that direct communi- 
cations were established between England, India, China, 
Japan and Australia. At present it only needs to lay a 
cable at the bottom of the Pacific Ocean in order to 
surround the globe with a complete girdle of electric tel- 
egraphy, according to the dream of Mr. Field. The 
total length of the Pacific cable would be about 5,- 
540 miles, divided into three sections—From San Fran- 
cisco to Honlulu, 2087 miles; Honlulu to Midway Is- 
land, 1164 miles; from the last mentioned place to Yoko- 
hama, 2289 miles. 

Eleven new cables are, at the present writing, in 


course of construction, having a total length ot 17,000 | 


miles. The largest ones will connect Ireland and New 


Sy 


inted 


that a paper on “ plant” must in a measure be disjoint 
and incoherent from the great diversities in the details 
which call for notice. It is not however on that ac- 
count necessarily uninteresting Or unimportant, as we 
often find that the method of construction is the source 
of considerable modification in the design. Further, and 
without attaching undue importance to our subject, we 
believe that the success of many undertakings is in a 
great measure dependent on the construction, quality 
and number of implements used in carrying out the 
work. Even in cutting out a small trench or ditch no 
doubt you have observed how time is lost, and the work 
made costly, from the entire want, or the awkward con- 
struction of a small windlass for lifting a boulder from 
the bottom of the excavation. A slip of the sides may 
be the consequence of this delay, and should pipes re- 
quire to be laid or an acqueduct built in the trench, the 
hasty manner in which these operations are performed, 


so as to save further mistakes, is greatly to the disad- 


| vantage of the quality of the workmanship. Much 


} 


Caledonia, 3178 miles’; Aden and the Mauritius, 2,777 | 


“Wridd 


miles; and Honolulu and the Fiji Islands, 2,876 miles. | 


The strength and endurance of submarine cables depend 
upon the depths to which they are submerged and the 
nature of the ocean bottom upon which they rest. If 
there are rapid currents and a rocky bottom the cable 
must be made very solid and heavy. The cables of the 
Anglo-American Company cost 5,000 francs per kilo- 
metre (.62 of a mile,) for those which lie in the depths of 
the ocean, but those for nearer shore cost 16,000 francs 
per kilometre. The cables between England and Hol 

and are constructed almost through their entire length 
on the model of the inshore transatlantic cables, because 


the water the whole distance is comparatively shallow, | ject far to large to treat as we desire. 


and never exceeds thirty fathoms. Of course their cost | 


was heavy. 
There are sixteen companies of submarine telegraphy 


with a capital of upwards 500,000,000 francs. The prin- | 


cipal is the Anglo-American Company, which possesses 


five cables and a capital of 175,000,000 francs. The | 


Eastern Submarine Telegraph Company has a capital of 
75,000,000 francs The Eastern Extension, Australia 
and China has a capital of 41,500,o00francs. The Wes 
tern and Brazilian has a capital of 33,500,000 francs, 
The West India and Panama Company has a capital of 
47,500,000 francs. 

There can be little doubt that the tendency of the 


lines is to the unification of the telegraphs under the | 


governments of the respective countries wherein they are 
located. The vast extension of the telegraph cables 
leads to the expectation that a still further consolidation 
of interests will be effected, and the telegraphs of the 
world will finally be placed under the control of an inter- 
national commission. 





Contractor’s Plant. 


—_— 


BY ALEXANDER CLARK. 





Paper read before the Edinburgh and Leith Engineers’ Society 
Gentlemen, — We trust it will not be necessary to make 
any very elaborate apology for bringing this subject be- 





more then is the loss in extensive works where large 
quantities are to be dealt with, and a temporary derange- 
ment of a single machine may cause inconvenient delay, 
and involve considerable expense. 

In looking over the wide field of subjec ts which may |} 
be included under the name of “ plant” it is difficult to 
know which to select so as to compress within a single 
paper matter which may be interesting without too se- 
verely taxing your patience. In the remarks we intend | 
to make we shall not attempt to describe any of the more 
recent inventions which appear destined to create a rev- 
olution in the contractor's plan of operations, but confine 
ourselves to the more common implements and machines, 
which, notwithstanding all our familiarity with their ap- 
pearance, are perhaps less known to us in their details, 
With patent excavators, boring machines and such like, 
we are acquainted from the descriptions we read every 
week in the leading engineering papers, but before the 
picks and shovels and wheelbarrows and wagons of the 


old contractor's days shall have passed away, and their 


types been forgotten, we shall with your permission and 
indulgence call your atteniion to the construction and 
use of a few of the most common implements and ma- | 
chines used on water, sewerage, railway and dock works. 
Had space permitted we should have endeavoured to 
place before you an estimate of the cost of the imple- 


ments to be described and the percentage on the price | 


which is required for them, but this must in the mean 
time be set aside, as we find the former part of the sub- 


In referring to the implements used in contractors’ | 
work we shall first advert to the hand tools, because in 
most cases these will not vary with the nature of the con- | 
tract. 

Picks, etc-—The size and strength of an average man 
give the true proportions of these implements, which 
should be well made of the best materials, and little 
scope although there may seem to be for ingenuity in 
their manufacture, yet we find great varieties as also di- 





versities of opmion in regard to them. A properly form- 
ed solid eye is the first essential in the manufacture of a 


pick, and the point is varied to suit the materials to be 
excavated. For ordinary soils the diamond pointed pick 


is used, but fot clayey soils the point is considerably flat- 
tened. The mattock for cutting tree roots is a species 
ot pick, as also the beater for packing railway sleepers 
or such like. The tramp pick, used in some parts of the 
country, has across handle, being worked with both 
hands with a small spur for the foot. It is useful for 
bringing down the sides of a cutting in larger masses 
than the ordinary pick, especially when joints or cracks 
appear on the surface of the ground. The best pick 
handles are of young ash split in preference to sawing, 
and the points should have about 21% Ib. each of the 
best steel. The weight of the common earth pick is from 
10 Ibs. to 12 Ibs. exclusive of the handle. 

A smith who is well acquainted with tempering may 


not properly understood three men may be required to 
do the same work with less satisfaction. 
Quarry Tools —For quarrying purposes, picks of a 


shorter and heavier construction are nece ssary, varying 


g 
considerably in weight according to the hardness of the 
stone. In the working of granite these reach their lim- 
it, some belng 36 Ibs. in weight. To render the subject 


more explicit we have chosen one quarry as a type, and 
when we have described all the tools used we shall men- 
tion some of the modifications which the juarrying of 
ditlerent rocks render necessary. The quarry we have 


chosen is situaied near Craigmillar Castle on the south 


side of Edinburgh, the stones from which are now being 
used in the construction of the new dock works at Leith. 
Che rock is a hard compact freestone which lies in near- 


ly horizontal beds from 1 ft. to 6 ft. in thickness. Heavy 


} 


beds of conglomerate overlie the better qnalities of rock 


and the whole is so hard that it requires to be blasted 
with gunpowder or other explosive substance. The drills 


used are from 3 ft. to 9 ft. long and from 1 in, to 1% in. 


in diameter, all of cast steel, having mouths from 1 '4 in. 
to 23 in. wide, and the holes bored vary from one ft. to 


8 ft. in depth. Che boring hammers are about 9 in 


long and 9g lb. in weight, with handles about 3 ft. long 
The wedges used for breaking up the squared or block 


stone from their beds are from § in. to 15 in. long and 


> 


from 3 Ibs. to 12 Ibs. in weight, smaller wedges from 2 


in. to 3 in. long being used for cutting up into separate 


stones when required. The hammers used for driving 


these wedges are, for the heavier wedges, 18 in. long and 


24 in. to 24% in. square across the eye, weighing from 


| 17 to 20 lbs. 


Che picks used are of two kinds, called for distine- 


tion “rock picks” and “scabbling picks,” the former 


slip eyed, weighing 14 Ibs., the latter fast eyed, wei 
ing 1014 lbs. These vary from 18 in. to 22 in. in total 
length, 234 in. to 24 in. square in centre, tapering to 
1% in. and 1 in. square towards the ends, and being dia- 


mond pointed. The eyes are 2% in. X 1% in. and 2 


in. X 14 in. with handles 30 in. and 24 in. respectively. 
To take off part of a very rough bed in blocking ash- 
lar, pinchers are used. These are about 13 in. long by 


SS 


al 


2% in. square in center, with similar eyes to those above 
described, and sharped to one side like a carpenter,’ 
chisel. This is held on to the stone by means of a short 
handle and struck with a 17 or 20 lb. hammer. 

Besides these tools just described, square blocking 


hammers 13 in. long K 3% in. X 2% in., and 22% lbs. 


in weight, are used for straightening the edge of the 


| stone, and these in some cases are tapered on one side to 
i 


1% in. square for driving the small wedges before refer- 


| red to. 


In quarries of softer material with more regular and 
uniform beds, where no blasting substance is required 
the stone can sometimes be cut out to any given dimen- 


sions with small wedges about 4 lbs. weight, holes for 


| these being made with the ordinary quarry or rock picks, 


In others a double-ended drill about 6 ft. long and hav- 


| ing a ball in the centre about 6 lbs. weight, is used in- 


stead of a quarry pick, and a row of workmen stationed 
along the upper bed of the stone alternately raise and 
drop these on the same spot until holes from 1 in. to 3 
in. deep are made along the line marked off to be cut. 
Into these, wedges are driven to separate the stone from 
the rest of the bed. The beds in many sandstons quar- 
ries require little dressing, and the picks for scabbling 
are in general much lighter than those described, as the 
rock in the quarry we have named is among the hardest 
of its kind. 

The ordinary shovel in use on contractor’s work has 
the form of a shield about 14 in. X 13 in. with a handle 
of ash 2 ft. 6 in. long, and it requires about fifteen shov- 
elfuls to fill an ordinary wheelbarrow, of which there 
are about twelve to the cubic yard. If 4d. per cubic 
yard be taken as a good price for filling earth, we have 
from 45 to 50 shovels filled for every 1d. It requires a 
good deal of shovelling for a laborer to make a compe- 
tence if he is paid by measurement at this rate. 

The spade on contractor's work is almost exclusively 
used for cutting clay. It has a square mouth and is 13 
in. long by 6 in. or 7 in. broad in the blade. 

The wheelbarrow, we have reason to believe, is not a 
modern invention, as the use of wheels has been known 
to the Egyptians from the earliest ages. In its present 
form, however, we have no reason to believe that it has 
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been used fer centuries. Where slave {labor could be | 
| 
employed, or when free laborers were chean and abun- | 


dant, no necessity existed for economising these to the 


utmost, and we incline to believe that this important lit- | 
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observed 
to have given way previously, whereas the iron wire 


the shaft. No single thread of the rope was 


rope, on the contrary, had some of its outer wires bro- 
ken long before it was unfit for use. 


tle vehicle has been reserved principally for these days of 
excessive competition among contractors when low prices 
for heavy work have been pushed to their utmost ex- 
treme. A simpler or less expensive method of removing 
earth for a short distance it is difficult to imagine, the 
conditions being that it should be proportionate in 
length between the bearings and the axle (about 4 ft.), 
of proper width between the shafts (about 2 ft.), that 
the wheel should not be less than, nor much exceed a 
certain diameter (say 18 in.), and that the centre of grav- 
ity should be as low as possible. Above all the greatest 
possible strength should be attained with the least pos- 
sible weight, which should not exceed go lbs. to 100 Ibs. 
The covering varies in thickness from 5 in. to 1 in., ac- 
cording to the nature of the material requiring to be re- 
moved 

Spectal Plant—Having described some of what may 


’ 


be denominated “hand implements,” we come now to 


speak of “special plant.” The following four items are 
from the Aberdare Water Works Extension : 
1. Centre for building the aqueduct. 
2. Pug mill for mixing the clay. 
3. Plant required for the tunnel. 
4. Wooden pump specially constructed for drying | 
filtered water well. 


Sketch of the Aqueduct Centre,—First, aqueduct cen- | 


tre. The aqueduct was about 20 miles long, oval inj 
form, 3 ft. g in. hagh, by 3 ft. 3 in. wide, having one 
ring of bricks 6 in, thick all round. It was of the great- 
est consequence where such a length of brickwoik had | 


to be excavated with only a single brick ring that the 
centre should be easily set and struck, as a very short | 
time was required for throwing the arch and backing it | 
up with clay puddle on the haunches and earth on the | 
top. For this purpose centres were constructed ro ft. to | 
15 ft. long, with three or four ribs each, having a sole 
plate, with bearers under each rib. The upper part or 
arch was hinged at the crown, and connected with the 
sole by a malleable iron plate 1% in. thick, having a 
shaft running the whole length of the centre fixed to the 
sole plate, and a pin 1 in. in diameter fastened to the 
lower bearer of the movable rib. To the square end of 


the shaft two levers were attached, by which the centre, 


| sluice in the filtered water well. 


| the outer casing and the piston. 


headings, the air being conducted through wooden 


| Common fans were used for forciug pure air into the 


| spouts from 4 in. to. § in. square inside, in lengths of 
| 10 ft. to 12 ft., having one end tapered, the other bell- 
| mouthed, and the joints made with a little rope-yarn and 
clay. As gun-cotton principally was used in the tunnel 
the smoke was not so dense as with gunpowder, but the 
efiect in a confined place is much more injurious and 
generally gives a stranger a severe healache. 

The tunnel was straight. To set off the centre line 
and provide an easy method of testing its accuracy, a 
brick pillar was built on the summit and a plate with a 
| screw for fastening a theodolite on it set on the top. 
From this station a good view of both shafts could be 
got, and two weights suspended on fine brass wires were 
hung down into the tunnel and steadied at the bottom 
in two buckets of water. From irregularities in the sides 
of the shafts these could be hung at the distance of 4 ft. 
apart only. The line was produced on both sides from 
these wires and holes bored in the roof, in which plugs 
of wood were driven to which cords with weights at- 
tached were fastened, so that the viewers could at any 
time ascertain the centre of the tunnel at the face of the 
heading. When the two faces met the tunnel was found 
to be perfectly straight. 

Model of Pump.—About the time of the opening of 
these works a stone had accidently got below the large 
Toempty the well for 
the removal of the sluice a drain pump 6 in. in diameter, 
found insuffi. 
A wooden pump, was then specially constructed 


driven by a steam engine, was tried but 
cient. 
for the purpose. It consists of an outer casing 15 in. 
square inside, with a wooden box 9 in. square and 1% in. 
thick for a piston. A valve was placed as usual on both 
The displacement by 
the piston on the descending stroke caused the water to 
ascend through the valve in the piston and discharge 
through the opening on the side of the piston and pump 
casing, while in ascending the contents of the piston are 
discharged thaough the same apertures, The valves are 
of the most simple construction, in fact, any of the ordin- 
ary forms of valve may be used. 


by six men, the lift being 5 ft., and it was calculated to 





on the removal of the wedges which kept the ribs to 
their proper width, was detached from the brickwork, 
and drawn forward auother length by a hook attached 
to the front of the sole plate. 

Pug Mill.—Second, pug mill for working the clay. | 
As pure clay for the reservoirs was not found in the dis- 
trict, but required to be brought from a distance at con- 


siderable expense, it was used very economically and 


mixed with clay of an inferior quality, and so thorough- 
ly cut and watered that a reservoir formed of a bank of | 
vegetable soil and gravel with a wall of puddled clay in | 
the centre 18 in, thick, and having a pressure of 16 ft. of | 
water, has shown no sign of Isakage. With an engine | 
of 10 horse power as much could be mixed as two men | 
could fillinto a wheelbarrow. Many different forms of 
clay mill are in use and a description of their peculiari- | 
ties might be interesting, but as our space Will not per- 
mit we must refer you to the tracing, from which the de- 
tails may be easily gathered. We may, however, remark 
that the employment of a pug mill in some form for the 
proper mixing of clay puddle, would at the same time | 
make better work with far less material, and effect a large 
saving in the expense of reservoir embankments. 
Third. 
is a tunnel about 790 yards long, through a very hard 


rock of the nature of whinstone, but having very few | 


A special feature of the water works named | 


joints or beds and requiring immense labour to bore | 


through. It was worked from both ends and two shafts 
sunk on either side of the 


about 


summit. These were each | 


100 ft. deep. A winding engine or hoist was | 
erected at each shaft for the purpose of lifting the water 
and rubbish, and a fan attached for forcing pure air into 
the headings. The hoisting engines were of the ordina- 
ry construction with two 6-in. cylinders, one working a | 
hemp, the other a wire rope for hoisting materials out of | 
the shafts. 


the iron wire in comparison with the hemp rope for this 


Experience taught the comparative safety of | 


purpose, as on one occasion the latter gave way without | 
warning, precipitating the empty hutch to the bottom of | 


discharge about 30 cubic feet per minute, or upwards of 
11,000 gallons per hour. By means of this pump the 
well was dried to within 3 in. of the botom without dif- 


ficulty, which allowed the stone to be removed. This 


| pump is well adapted for low lifts, but we are not sure | 


that it would be suitable for more than 15 ft., although 
if it could be worked up to 20 ft. or 25 ft. it would be 


| very valuable for emptying ships’ holds, or similar pur- 


It would certainly be worth a trial. 
While on the subject of water works plant it may not 
be out of place to make a few remarks on 


poses. 


shoring and 
strutting deep cuttings, also on scaffolding. No matter 
in connexion with contractors’ work demands greater 
prudence and judgment than to know how to put in 
shores in dangerous cuttings, and very often great risks 
are run in the attempt to save a little timber and labor, 
when if the work is finished without accident all ends 
well, but if on the contrary, as is often the case, the sides 
of the cutting give way, far more money is spent than 
would have paid for the proper timbering of the work. 
It is impossible tolay down any definite rule on the 
subject from the variety of circumstances which present 
themselves, but it is too often the case that this part of 
the work is left to the foreman of a gang. and being 
done according to no rule is often very insecure. 

For narrow excavations, such as sewers, aqueducts, &c., 
in deep cuttings (say over 15 ft.)in ground which is 
very loose, wet or apt to slip from any other cause, it 
would be a great saving to have regular frames, say, from 
12 ft. to 15 ft. long and about 6 ft. deep, the one made 
to go easily inside the other, and being slightly tapered, 
the excavation could be conducted with perfect safety, 


| while on the top of each frame a platform could be 


erected for throwing up the excavations in successive 


The pump was worked | 





a 


} 
| 


| 


| 
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being passed through and the inner flange grooved on 
the face so that the second post might slip into, and he 
held fast by the first, the third by the second, and so 
as many as may be required. 


mn 
The planks could then he 
slipped down as the work proceeds, and being laid clos: 
and uniform, the pressure of the bank would be equally 
distributed along the whole, cross struts being put i; 
where required. Many similar expedients could be re 
sorted to, but the different circumstances of each woul, 
require to be specially considered as they presented them. 
selves. For instance, a railway cutting in side-lying ground 
with very limited space on the upper side side requiring 
to be supported by a retaining wall presents a case re. 
quiring great care, especially if valuable property be 
near the upper side of the cutting, and requires to be 
supported. The work may require to be executed in 
short lengths, or the whole wall built in the inside of 
wooden framework strutted off the ground on the lower 
side or sheet piling behind the proposed wall may have 
to be driven before the ground is broken. In any case 
to expend a 
little more than he considers practically safe, as any 
alarm caused even by the most nervous individual dur- 
ing the work may, however groundless, cost the con 


the contractor will be cheaper in the end 


tractor far more than very substantial shoring, not to 
mention the trouble and delay consequent on such in- 


terruptions, 
(TO BE CONTINUED.) 





Canal-Lock Lift. 





The device for the Potomac Lock and Dock Company 
for lowering canal boats from the canal to the river at a 
point about a mile and a half above the Aqueduct Bridge 
Georgetown, was yesterday morning subject to the test 
of experiment and gave every indication of successful 
operation. This is an engineering enterprise of consider- 
able interest to the trade of Georgetown and tothecarry 
ing business of the Chesapeake and Ohio Canal, and i 


| the only one in existence in the United States. 


The inadequacy of wharfage facilities at Georgetown 
has long been the occasion of great difficulty, inconveni- 
ence, and delay alike to merchants and_ transporters 
canal boats being often detained as much as a week 
before getting an opportunity to unload, while vessels in 
the river are also subjected to considerable delays in 
waiting for their cargo. The new improvement above 
referred to is intended to remedy this difficulty by letting 
the canal boats down into the river. 

At the point above mentioned (a mile and a half above 
Aqueduct Bridge) a dock has been constructed on the 
right of the canal into which boats intended to be low- 
ered into the river are turned aside. At the lower end 
of this dock is a gate, through which the boats are to be 
passed into an immense tank, technically known as a 
’ which has a water-tight gate at each end 
The upper end of this tank forms a_ water-tight joint 
with the lower end of the dock, and by opening the gates 
a boat is readily transferred from the dock to the tank, 
after which the gates are closed, and the tank or “ cais- 
son, "with a canal boat afloat in jt, is prepared to trans- 
port its burden to the river. The tank is mounted on 
trucks in such a manner as to keep it level, and is let 
down to the river by means of a double-track railroad, 
which runs out into the water far enough to sink the tank 
entirely below its surface, in which position the boat is 
floated easily into the river. This tank is let down and 
drawn up by means of a _ turbine wheel of sixty-eight 
horse power, which, however, would be wholly inade- 
quate for the purpose but for the fact that the weight of 
the tank is balanced by that of two great cars loaded 
with rocks, which move on side tracks, descending the 
inclined plane toward the river as the tank ascends from 
the river toward the dock, and vice versa, The tank is 
kept full of water in ascending, and, as a canal boat on 
entering it, displaces exactly its own weight of water, the 
weight of the tank and its contents remains invariable, 
and the balance between it and the cars on the side 
tracks is thus constantly maintained. The traction is 
applied by means of immense wire cables, which pass 
over iron wheels of great strength, the turbine wheel 
merely furnishing power enough to overcome inertia and 


‘* caisson,’ 


lifts to the surface of the ground. The cross struts being | friction. 
made movable the aqueduct could be built, or the pipes | 


The trial made recently, under the supervision of Mr. 


| laid, and the sides pnlled out singly as the cutting is | Hutton, chief engineer of the Chesapeake and’ Ohio 


again filled in. Or, again, light H-iron posts in lengths | Canal, gave every indication of successful working.— 





| of 6 ft., leaving the web partly open to allow of planks Washington Chronicle. 
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EDITORIAL NOTICE 

An absence from the city for two weeks, of the editor 
of this journal, and the interruption occasioned by the 
Fourth of July holiday, happening just at the time of 
adding to our pages, have interfered somewhat with the 
regular issue of the Nrws. 

We hope our readers will excuse the delays of these 
two weeks, and we expect hereafter, that our paper will 
be issued as promptly as heretofore 

THIS time it is a Frenchman, M. Manier. He must 
be a very grave joker. He has published a pamphlet 
entitled, ‘*Grand Canal du Midi,” and the papers, big 


and little, scientific and otherwise, have copied it with- | 


out a thought but that another De Lesseps had conceiv- 
ed a project of unheard of benefit and grandeur to the 
human race. The Pall Mall Gazette of June 13, makes 
some estimates on this scheme based on the data given by 
M. Manier, to whom, in the grandeur of his imagining 
the element of cost never seemed to occur. 

The bottom of the canal is to be 32 ft. below sea level 
the whole distance. It is divided into five sections: the 
Ist from Blaye to La Reole, adistance of 80 kilometres, 
will have an average cut of 15 metres and a width of 180 
metres; 2d, from La Reole to Toulouse, 175 kilometres, 
with average cut of 73.13 metres and width of 100 metres; 
3d, from Toulouse to Carcassone, go kilometres with 
mean depth of 141.4 metres and width of 80 metres; 4th, 
from Carcassone to Narbonne, 60 kilometres, with mean 
depth of 62 metres and width of too metres, and sth, 
from Narbonne to the sea, 10 kilometres with mean depth 
of 12 metres and width of 180 metres 

The deepest cutting is at the Narouse basin, 183.3 
metres or about 650 ft 

The Pall Mall Gazetfe estimates the minimum cost at 
about £1,500,000,000 and that it would take 200,000 
men a little over 91 years to execute it. At the time of 
completion interest on capital, etc., would bring the cost 
up to near £5,000,000,000, 

For magnificent disregard of financia] consideration 
in engineering design we believe America will have to 


yield the “ palm” to this Frenchmen. 





Mr. HENRY C. SPALDING, an American engineer, has 
announced a project for restoring the ancient water Jevel 
of the Caspian Sea, which has received much attention in 
European circles, and which seems to be regarded as en- 
tirely feasible. He proposes to commence the work at 
some pointin the Caspian basin where the surface is so ft. 
below the Black Sea, and extend a level channel soo ft. 
in width, westward, until 35 ft. fall is obtained; from 
that point the channel will be continued with a width of 
150 ft., and a depth of 15 @. below the Black Sea, shoal- 
ing to 10 ft. at its shore. Water will flow through this 
channel at the rate of 8 miles per hour, and with proper 
direction will excavate a channel of the full size of the 
larger section, which shal] be navigable, and fill the entire 
Caspian basin in about 40 years. By diverting the Don 
into the Volga river, which can be done at moderate ex- 


pense, the time of filling would be reduced to 26 years. | 


The Caspian sea will then be much larger than 
now, more evaporative surface will be exposed, and a 


ert to blossom as the rose. 








FRoM time to time there have been broached various 
schemes for flooding a part of Sahara desert, a large 
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portion of which, it is asserted lies below the level of the 
sea, One of these sinks or depressions lies in Algeria, a 
province of France, back of the Atlas mountains, and is 
marked by a series of marshy lakes The lowest and 
easiest connexion with the sea is through Tunis, which it 
is asserted can be opened at small expense. Another 
connexion is proposed through Algeria itself, which, 
owing to deep rock cuts, would be quite expensive. If 
this work was completed it would make a sea of con- 
siderable extent back of the Atlas mountains, and do 
much to ameliorate the climate and render fertile a large 
tract of country on the borders of the desert, be- 
sides bringing a seaport 300 or 400 miles nearer Soudan 
on the great French caravan route. The dangers of this 
route would also be much mitigated. The scheme has 
been closely investigated by French engineers, but we 
believed abandoned for the present on account of non- 
satisfactory arrangements with Tunis. 

Mr, MCKENZIE, with a party of ten, leaves London 
at the beginning of this month for Western Africa, to 
explore a route for a canal, to connect the Atlantic with 
the great sink which extends from the valley of the Belle 
to Timbuctoo, covering an area of some 120,000 square 
miles. He is very confident that a canal eight or ten 
miles in length will suffice to turn the waters from the 
ocean into the basin. Should he succeed, there can be 
no doubt of the immense benefit that will result to com- 
merce: in the trade and developement of a large country 


hitherto comparatively shut out from civilization. 





LinuT. CAMERON said recently in an address before the 
Royal Colonial Society, that Africa, between 4° and 14 
south, was a country of enormous richness and compar- 
atively healthy, abounding in mines of gold, silver and 
coal. The river Congo is believed to be navigable for 
river steamers many hundred miles, and can be joined 
with the Zambesi in many places by a canal twenty 
miles in length 

CoLomBiA, S. A., having stopped fighting for awhile 
has turned her attention to the Panama Canal project 
which commander Selfridge of the U.S. N. has spent so 
much time in investigating Chey think they have found 
1 lower profile than any yet found, and one entirely feasi- 
ble for athrough cut. Costa Rica is pushing her inter- 
oceanic railroad to an early completion 

GrEN. W. Sooy SMITH held a conference last I ridlay 
night with a committee of the Common Council of De- 
troit, in regard to the tunnel project, with the result 
that his proposition was favorably received, and that the 
city will endeavor to interest the railways in the scheme 
He expressed his entire willingness to submit his plan 
to any committee of experts the city may choose. The 





Gen, proposes to employ English capital in the building 
of the tunnel. The bill for bridging the river, at pres- 


ent in committee, is not likely to receive the sanction of 


CTeSs 
Congre : 





IMPROVED SEWERACE OF BOSTON. 


In No. 38, of the News, we published the plan of 
the Sewerage Commissioners of the city of Boston 
The matter is now before the City Council; the ma- 
jority of the joint special committee on improved sew- 


erage have reported in favor of this plan, and the matter 


| is now reterred tothe Committee on Finance. An order 


also accompanies, appropriating $40,000 for making 
surveys and plans and procuring estimates. The com- 
mittee says in its report, that the only expenditure 
required this year, if the commmissioners report is 


adopted, will be the above sum for sewerage, and they 


| also think that no greater sum than $1,000,000 will be 


called for per annum, as the work cannot be judiciously 
pushed forward faster. 

The sewer to Moon Island and its connections with 
the present system’ are contemy lated as the portions to 
be built at present. 

AN ESTIMATE OF THE COST. 


| of constructing the works required fora new sewer be- 
| ginning at Tremont street and dis 
new climate and a new fertility will again make the des- | 


harging its sewage 
at Moon Island, is as follows 
Main sewer from Tremont street to pumping 


station at Savin Hill...............-+++- $844,610 


| Engine and pumping-station............+...+ 300,000 


Main sewer from pumping station to Moon Is- 
land, ineluding siphon............++.+-- 1,020,000 


Reservoir Triitt i we Kt et : 360,000 
Branch sewers in Boston proper and South 

NE «ins dace cues cenccdeennssescece« QO 
Land damages....... ere err err 125,00 


$2,954,601 
Add ten per cent tor superintendence and con- 
CIMAMPOMCISS. cc ccncvcccvcces ° gé% . 295,400 


Rebuilding and connecting present sewers... 30), OOM 


TO ané- cakse owns sadanees ; $3,550,0 


The engineer states that in the absence of sufficient 
data from which to judge of the amount of piling ar 
other work necessary to secure a solid foundation, he 
has made a liberal allowance for such work, and it 
quite probable that his estimate for that item is too 
high. 


This cost is to be distributed over several years, and 
itis recommended that one-half of the yearly amount 
be raised by taxation and the other half by a loan. It 
is thought that the burden will thus be found very light, 
while the expense is incurred for no luxury, but for a 
prime necessity—-good health. We have before re 
marked on, and called attention to the necessities of the 
case. The reports of the Board of Health show that 
the cause of many diseases are for the most part due to 
detective drainage. The ravages of diphtheria hav 
been very extended among young children 

We quote from the Boston Herald, to which we are 
indebted for the above data, some facts which show the 
necessities of the case, necessities which the present 
heated term renders if poss.ble, more urgent 


“An intelligent person may see in a half-day devoted 
to an examination of the city’s water-front that in’ the 
event of an epidemic of the cholera, the disease will 
find potent allies in every one of the scores of sewer out 
lets along our wharves. Sewage filth lies rotting on 
the Charles River flats, it turns the water in our docks 
to poison, and fills the air at times with intolerable 
stenches. It is a fact that between the piles of many of 
the wharves, where of course dredging ts impossible, the 
sewaye filth is depo ited for from four to six feet deey 
In such place the depo itis ofa limy nature, offensive 
to both sight ind smell It is true that New York 1 
similarly drained by sewers emptying along her water 
front; but the powerful currents of the Fast and North 
rivers sweep the filth, which would otherwise remain 
out to the ocean. On the the 14th ult, a case which wil! 
serve as an example of many similar ones coming to 
the knowledge of the Board of Health, occured at the 
Home for Aged Women at the foot of Revere street 
During the day, which was a hot one, the tide in the 
Charles ebbed low, leaving the sewage filth on th 
flats exposed to the sun. Soon the poimondus gase 
evolved made their presence only too apparent to the 
ense of smell The atmosphere of the entire neigh 
borhood was made almost unbearable The effect of 
this air poisoning Was seen in the prostration, with vom 
iting and diarrhea, of eleven of the inmates of the 
Home. Such facts as these, and there are plenty of 
them, are more convincing proofs of the need of im 


proved sewerage than anything else that can be ad 





duced.” 





THE LATE MR. JOHN BROWN. 


Probably no man has been so identified with the publi 
works of Canada as the contractor, John Brown. He 
was pre-eminently a “self-made man 

He built a large portion of the Welland Canal, built 
many lighthouses for the government, constructed much 
of the Great Western Kailway, deepened Montreal har 
bor and dredged the ship canal through Lake St Peter, 
built the Welland Kailway, improved the harbors at 
Saginaw Bay, Southampton, Goderich, Kincardine and 
also the entrance of the river Thames ; and the present 
St. Clair Flats Canal 

He was also interested with Alex. McDonald in other 
schemes of public improvement, probably the most im 
portant of which, to the United States, was the Cauyh 
nawaga Canal, which was to connect the St. Lawrence 
above Lachine Kapids with the outlet of Lake Cham 


plain, thus enabling the largest lake vessels to enter that 


lake, which scheme was considered favorably in the 


Senate Report of two years since 





The Franklin Institute of the State of Pennsylva 
nia is celebrating the semi-centennial year of its ex 
tence, which comes most opportunely in the prese 
year, and enables that very valuable and useful socie 
to enhance the attractions of the Centennial Expositw 
in Philadelphia. The society have extended invitatio 
to engineering societies and to all such persons as 
associations as are interested in the mechani arts, | 


visit its museum, and enjoy the privileges of its rooms, 
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while in Philadelphia, and more recently it has opened a | 
reception room in Machinery Hall for the use of its 


members and vistors from abroad. To this last courtesy 


we call the attention of our readers. 


The following objects of great historical interest have 
been placed in the room: 


ist. Franklin's Electorical Machine.—This instrument 
s doubtless the one used by the great philosopher in 
making his wonderful experiments in the science of 
electricity. Presented to the Institute by Dr. John R. 
Coxe, 

2d. Oliver Evans’ Steam Locomotive Engine.—This 
interesting model is among the earliest known, having 
been built about 1804. 

34.Oliver Evans’ High Pressure Steam Engine.— 
This is the model of an engine built by O. Evans, 
about 1804, and is described in Galloway's work on the 
Steam Engine, page 101.—London, 1827. 

4th. Working Model of a Steam Engine built by 
M. W. Baldwin, and presented by him to the Institute, 
about 1832. 

7. © 
J. E. MircuHecy, Chairman. 


KNIGHT, Secretary, 


Annual Meeting of the American Institute 
of Mining Engineers. 
(Special Correspondence of Engineering News.) 
PHILADELPHIA, June 23d. 
At 10 A. M. the Institute was called to order by the 
retiring president Mr. A. L. Holley. 
Prof. VY. C. Broadhead of the School of Mines, at 


Rolla, Mo., presented an interesting paper on the na- | 


ture and extent of the “Lead Mines of Missouri.” 

Mr. Oliver Evans Woods of Philadelphia read three 
original documents of his grand-father, Oliver Evans, 
setting forth his claims to the discovery of the ‘‘Hot 
Blast,” the use of green or uncoked coal in smelting 
Iron, and the use of the ‘‘Steam Jet,” to produce a draft 
and maintain combustion. 

Dr. Hermann Wedding of the German Commission 
to the Exposition, read an original paper entitled, “An 
International Nomenclature for Iron,” to be adopted by 
the leading Iron producing nations, England, Sweden; 
Germany, and the United States. 
on the science of manufacture. 

Dr. Eggleston of Columbia College endorsed Dr. 
able time to appoint a committee of experts to consider 
the subject. 

Mr. Holley supported the idea in the main, but sug- 
gested a modification of the names. 


Prof. Frazier thought that the characteristics of the | 
iron itself should be used as a basis of classification rath- 


er than the process of manu facture. 
Dr. Eggleston communicated some facts in regard to 


in Lake Superior ore including a new mineral the Borate 
of Magnesia and Lime. 

Dr. Newberry, State Geologist of Ohio presented a 
paper with maps and specimens, on the “Black Band 
[ron Ores of Ohio.” 

At the conclusion of this paper Dr. Eggleston moved 
the appointment of an International Committee on the 
Nomenclature of Iron and Steel. This motion was en- 
thusiastically carried— Mr, Holley 
the Committee. 

Mr. W. Hunt of Troy, N. Y., read a paper on the 

‘History of the Bessemer Process in the United States.” 
This history covered a period of about ten years. After 
detailing the progress of the process in this country, he 
gave a high compliment to Mr. Holley, to whom is due 
the credit of designing nearly all our Bessemer works, 
and for the remarkable efficiency which they have devel- 
oped in comparison with foreign works. 

Mr. John D. 


ot Mr. Hunt, claiming for J. Edgar Thompson and the 


Pearce added much to the statement 


Pennsylvania Railway Co. much credit for establishing 
the process on a firm basis. It was but an accident of 
business that deprived Mr. Thompson of the credit of 
first introducing the process. 

At this point a recess was taken until the afternoon. | 
The first paper of the afternoon was by Mr. W. E. C. 
Coxe, Supt. of the Reading Railway Iron Works, on the | 
‘Manufacture of Iron Rails.” 

lhe paper detailed the processes of manufacture of 


the various grades of iron and steel rails, also interesting 
facts and statistics in regard to the life of rails and, its | 
connexion with their quality. At this point the gentle- | 
man criticized Mr, Lothian Bell’s paper on the “Theo- 


| 
i 


He bases his system | 


| Mr. Reeves, and the Supt. Mr. Griffin. 


to be a member of | 
| space forbids mention. 
| most extensive in the country. 
| building a bridge for the Phil'a. Wilmington & Baltimore 
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ry of the Hot Blast,’’ which aroused quite an animated 
discussion with Mr. Bell and Dr. Wedding. 

Mr. L. A. Riley then read paper on “Geological Ex- 
ploration with the Diamond Drill,” in which he sub- 


mitted many facts in regard to the performance of said | 
drill, of much interest to those who contemplate the use 


of such drills. 
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the business meeting, the reading ot papers and discus- 
sion thereon were resumed. 

J. D. Pearce, gave a statement of “The Early Iron 
Trade of this Country,” tracing the history from the 
first diseovery up to the present time. 

Prof. Persifer Frazier read his paper on “The Iron 
Ores of the New Red Sandstone of York Co., Pa,” 


Ls : 
Mr. J. Blodgett Britton presented a paper on “The | Which was deferred at a former meeting. 


Composition of Flue Deposits,” which was of much in- 
terest. 

Mr. Henry S. Munroe of Brooklyn, N. Y.. gave an 
account of ‘‘The Coal Fields of Japan,” illustrated by a 


large map. He stated that mineral resources of Japan | 
had been overrated. There was very little hard coal, | 


and not an over-stock of soft coal. The coal fields 
covered about 5000 square miles. The following table 
gives the product of all kinds of minerals in 1874. 


436,800 tons (2000 Ibs.) 
275,825 gallons. 

5000 tons, (2,240 Ibs.) 
3300 tons (2000 lbs.) 
207 tons (2000 Ibs) 
312,000 ozs. Troy. 


32,000 ozs. Troy’ | 


Ci Sbsa eee baeup es capbiccauee 8.4 tons. (2,000 lbs. 

The only promising coal mining is done by English- 
men. Seams six tenths 
worked. 

The meeeting then adjourned until evening. 

At the evening session, Mr. Julien Deby of Belgium, 
presented a paper on the “Chaudron Method of Sinking 
and Tubing Shafts.” The discussion of this paper was 
most interesting, and will be given at a future day, deal- 
ing with a description of the complete models now in 
the Exposition. 

The paper on “Spelter Manufacture,” by F. S. Clerc 


of a foot in thickness are 


of Bethlehem, Pa., described briefly an invention of the 


author, for reducing zinc ores, which is a modification of 
the blast furnace. The paper was considered of great 
value, 

Mr. O. J. Henrich gave an account of an “Explosion 


| of Fire Damp,” in the Midlothian Mine, Va., which 
| elicited much interest. 
Weddings’ system, and thought the present a favor- | 


Prof. Persifer Frazier, assistant State Geologist of 


| Pennsylvania, declined to read his paper on ‘A Study 
| of the Specular and Magnetic Iron Ores of New Red 


Sandstone of York Co., Pa.” on account of the lateness 
of the hour. The meeting then adjourned. 
SATURDAY June 24th. 
At 8:30 A. M., a train of seven cars left the Depot at 


| Third and Callowhill streets, by the Phil. and Reading 
| R. R. for Phcenixville and Bethlehem. 


recent discoveries of Boron and some of its compounds | 


Many foreign Engineers were in the company. Much 
credit is due the Committee of arrangements for the 


| comfort and enjoyment of the trip. 


On arriving at Phoenixville, we were escorted through 
the Phcenix Iron Co's works by the president of the Co., 
The Company 
have a very complete plant for all kinds of bridge and 
iron work, and for all processes of iron manufacture, 
from the ore up. There are also many special and in- 
teresting features peculiar to these works, which lack of 
These works are among the 
At present they are 


R. R. at Havre de Grace. 

We also visited the Copper Works at this place. The 
ores are treated by the Hunt and Douglass process in 
the best way. All the plant is very handy and complete. 

At 12 M. the party left for Bethlehem by the Perkio- 


;men Branch, opened last October, to Allentown and 


then by Lehigh Valley line to the Bethlehem Iron Co., 


| Works. 


The Bessemer plant is very complete in every par- 


| ticular, and of the usual type of the Bessemer works in 


this country, as designed by Mr. Holley, The time 


| from the ore to the completed rail is about 16 hours. 


Owing to the time so interestingly spent at the Bes- 


| semer works, no opportunity was given to examine the 


zinc interests at this place At 4 P.M., the company 


| returned to Phil. after a very profitable and pleasureable 


day. 
MONDAY, June 26th. 
At Io A. M. a business meeting was held at the Frank- 
lin Institute Hall. During the year there had been 214 
admissions ; the present members numbered 612. After 








Mr. J. H. Bramwell, Supt. of Quinnemont Furnace. 
Va., gave his valuable experience in a paper entitled, 
“The Partial Renewal of a Blast Furnace Crucible 
when in operation.” 

Mr. C. H, Vannier explained the “Method of Roast- 
ing Superfluous Iron Ores in New Jersey.” 

Mr, J. Blodgett Britton, of the Iron Masters’ Labora- 
tory, read a paper on “The Occurrence of Water in 
Coal and the Method of Determining it.” 

The meeting then took a recess until 2 P. M. 

On re-assembling, C. R. Boyd Jr., of Wytheville, 
Va., gave a description of “The Minerals of S. W. Vir- 
ginia.” 

Mr. Coxe, Mr. Weeks and Mr. Deby of Belgium fell 
into a discussion on the burning of coal dust, and also 
in regard to the smelting of iron with gas. The latter 
had not yet succeeded. 

Mr. Drinker presented some interesting facts in re- 
gard to the history, progress and method of working 
the Sutro Tunnel. 

The names of the “International Committee on 
The Nomenclature of Iron,” was then announced as: 
Dr. Ackerman of London, I. Lothian Bell of England, 
Dr. Gruner of France, Mr. Tanner of Austria, Dr, 
Wedding of Germany, Prof. Eggleston of Columbia 
School of Mines N. Y., and A. L. Holley of New York. 

A recess was then taken until evening. 

Prof. Adolph Henri presented a paper on ‘The Manu- 
facture of Forged Iron Car Wheels’” 

Mr. H.S. Munroe of Brooklyn, presented a paper on 
the ‘‘Metalliferous Deposits of Japan.” 

Prof. Persifer Frazier, gave illustrations on a screen of 
a Microscopical Study of aqueous rocks. 

Resolutions of thanks were given to the retiring Pres- 
ident Mr. Alexander L. Holley, to which he responded 
finely, and the Institute of Mining Engineers adjourned 
to the third Thursday in October. This ended the 
session, with the exception of the final excursion to- 
morrow. 

TUESDAY, June 28th. 

To-day is the grand finale of the Convention, an ex- 
cursion to the Coal and Iron Region of Pennsylvania, 
given by the President of the Phil’a. and Reading R. R. 
Company. 

By 8.30, A. M.. a company numbering about 250 gen- 
tlemen, members of the American Institute of Mining 
Engineers, and invited guests, had taken their seats in 
the excursion train, which steamed out from the Depot 
at 3d and Callowhill streets. Among the distinguished 
gentlemen in the party we noted: Sir Redmond Barry, 
Centennial Commissioner from the British Colony of 
Victoria and Chief Justice of that province; I. Low- 
thian Bell, M. P. England, Judge in the Mining and 
Metallurgical Section of the Exhibition; Mons. Arbel 
and Henri from France; Jean Beco, of the Belgian 
Commission ; E. Zelenkoff, S. S. Serebenikoff, Nicholas 
Jossa, and Mr. Gadolin, members of the Russian Com- 
mission ; Baron Charles De Engerth, of Austria; J. C. 
Icely, Switzerland; J. H. Sebenius, Sweden; Prof. 
Richard Akerman, of the Swedish Royal School of Tech- 
nology, and a member of the Jury of Awards in Mining 
and Metallurgy; Daniel de Cartazar, Special Commis- 
sioner of Spam; J. Laidlaw, of Toronto, Canada, Cen- 
tennial Commissioner; Dr. Wedding, Prof. Hoernecke, 
and Bergrath Broja, Special Commissioners from Ger- 
many to investigate the mineral resources of this 
country ; Ernest Albans, of Germany, Judge in the 
Mining Section ; Prof. Raymond, United States Com- 
missioner of Mining; A. L. Holley, ex-president 
American Institute of Mining Engineers, Eckley B 
Coxe of Luzerne county; W. E. C. Cox, Manager 
Philadelphia and Reading Rolling Mills; J. W. Jones. 
Vice-President, and William Lorenz, Chief Engineer, 
Reading Railroad Company. 

The route lay though the beautiful Schuylkill valley, 
famous for its fine farms, and the magnitude of its 
manufacturing interests. At Reading we stpped to 
examine the various industries at this point. The loco- 
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motive shops were first visited, where can be seen 
locomotives in all stages of construction. 
ten’s method of burning coal dirt appears to be a com- 
plete success. The Car shops were next visited, and 
struck the visitors not only by their extent, but for the 
wonderful adaptability of the machinery for the work 
in hand. 

The rolling mills of the company are finely situated, 
and cool. Here we saw Mr. Coxe’s method of rolling 
rails, described in his paper before the Institute. All 
the works of the R. R. Co. at this point are more than 
usually well adapted to the work in hand. 

After lunch, we rode through more fine country by 
Lebanon to the Cornwall Ore Banks These banks are 


Supt. Woot- 
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‘Ralveas News. 


A narrow-gauge railroad is proposed up the valley of 
the Westfield river, from Huntingtonto West Chester- 
field, Mass., twenty-five miles, to cost from $300,000 to 
$400000. 


Operations were begun at St. George, Mew Bruns- 
wick on the 8th ult., upon the Great Southern Railway, 
and the first sod was turned in the presence of the 


| president, directors, contractors and a number of the 


great mountains of ore, and have been worked since | 


1728. They have been mined down 300 ft., but the 
bottom of the deposit has not been reached. They 
are perfectly dry. The ore is shoveled directly into 
the cars which run down to the blast furnace in the 
valley below by gravity alone. 
but 18 cts. per ton. 

We left here by way of Pine Grove and Tremont for 
Brookside Colliery, through a rugged and _ beautitu! 
mountain country, over heavy grades 
Brookside lies in Williams Valley; coal 


The cost of mining is 


and around 
sharp curves. 
out-crops on either side and a railroad runs up either 
side to take it out. Williams Valley is unequaled in the 
extent of its coal interests and beauty of its natural 


scenery. 


company. A salute was fired from Fort Douglas. Be- 
tween 30 and yo miles of the road have been sub-let 


and the work has begun on a portoin of the line. 


The longest bridge in the world is the Chenab railroad 
bridge in the British East Indies, which was completed 
last December, having been in course of construction 
four years. The bridge consists of 64 spans, of 132 
feet each, making the total length 9,300 feet, or more 
thah one and three-fourth miles. The masonry is all 
of brick, and is five million feet in quantity. The 
girders weigh 9,000 tons. 

The Pittsburg Locomotive Works have put roo men 
to work on the big links for the new Point Bridge. The 
delivery of the main links to the southern abutment 
was commenced last week. About five tons are hauled 


| at once, and there are 1,400 tons to go from the 


The next objective point was Pottsville, by way of | 


Tremont and Schuylkill Haven. Herea dinner was 
given by Franklin B. Gowen, president of the Reading 
R.R. After a most genial time and excellent speeches, 
in which Dr. R. W. Raymond of N. Y. delivered a 
graceful address to the foreign visitors, the company 


broke up for the night. 
WEDNESDAY June 27th. 


At 7 A.M. the train left Pottsville to visit the mam- 
moth coal vein near by, which is 4o ft. thick. The 


shaft visited is the deepest in the United States, going | 


down some 1600 ft. 
We returned by Pottsville, passed by Mount Caibon, 
for the Mahanoy Plane in the upper mountain region, 


by way of Port Carbon and St. Clair. This ncline | 


comes up a vertical distance of 375 ft., from what is call- 
ed the second Coal field in the valley below. There is 


also atunnel and a second incline, Gordon Plane, used 
This work really needs to be | 


in connection with it. 
seen to be appreciated in its engineering features. 

Leaving this interesting point, we went on by Gerard- 
ville to Tunnel Colliery. Here we saw a master piece 
of colliery plant—monster coal breakers, screeners and 
sorters, in which manual labor is practically done away 
with. The dirt is dumped at the side of the mountain, 
to which it makes quite an addition. 

After taking lunch at the residence of Mr. Riley C. 
E., of the Locust Mountain Coal Co. we returned by | 
the Gordon Plane, finding our own train atthe top, 
which had been sent round to meet us, After passing | 


° | 
through the most enchanting mountain, scenery studded 
the district where the | 


with collieries on every hand, 


Molly Maguires held everything in terror so long, we | 


reached Schuylkill Haven and the main line of the 
Phil’a & Reading. for Philadelphia. 

Every one was delighted with the trip, and full of 
thanks to Pres. Gowan. Thus ended probably the 


most noted and interesting session of the Institute of | 


Mining Engineers. 





Compound Cylinder Locomotives. 


A compound cylinder locomotive is at trial on a 
French railway. It is the first of a set of similar en- 
gines made for the Bayonne-Biarritz Railway Company, 
by M. M. Schneider & Co., Creusot, on the improved 


comdound principle patented by a Swiss engineer, Mr, | 


A. Mallet. These engines have only two cylinders, the 
small one of 8% in. and the large one 16 in. in diameter; 
stroke 17% in.; normal gauge ; boiler pressure 150 lbs.; 
weight in working order about 20 tons. In the ordinary, 
circumstances the steam is admitted only in the smali 
cylinder and expands in the other; but when starting or 


when a much larger amount of power is required, as on 
a steep gradient, each cylinder works witha separate ad- 
mission and exhaust. Besides the saving of fuel expect- 
ed the capital object is the reduction of heating surface 
in the above mentioned engine that surface being only 
516 square feet—Engineering. 





bridge. The approach to the norther: end looms up 
loftily, and when the towers are finished they must 
make a prominent feature of the city from nearly every 


point of the compass. 


The Ohio River at Pittsburgh is 600 feet above the 
gulf. The Mississippi river is 2,616 miles in length and 
is 1,670 feet above the level of the gulf at its utmost 
source; at St Paul it is 660 fet above the gulf level; at 
the head of Rock Island Rapids 505 feet ; at St. Louis 
407 feet; at Cairo 322 feet; at Memphis 221; at 
Natchez 69 feet; at New Orleans 15 feet; and at the 
head of the passes 2 feet g inches. Arkansas river rises 

1,514 miles from its entrance into the Mississippi, and 

10.000 feet above the gulf level; at Fort Smith it is 418 

feet above; at Little Rock, 252 feet; and at its mouth 
| 162 feet. The Missouri river rises 2,908 miles from its 
entrance into the Mississippi, and 6,800 feet above the 
gulf level; at Fort Benton it is 2,815 feet above; at 
Sioux City, 1,065feet; at St. Joe, 756 feet. 





Publications Received. 


From the Institution of Civil Engineers: 

Abstracts of Papers in Foreign Transactions and 
Periodicals. Session of 1875—’76. Part 1st, London. 

Holyhead New Harbour, by Harrison Hayter, M. 
Inst. C. E., London, 1876. 


Carlingford Lough and Greenore. By 
Barton, M. Inst. C. E. 
On Estimating the Illuminating Power of Coal Gas. 
By William Sugg, Assoc. Inst.C. E. 


James 


Sor the Treatment of Accumulated Errors, 
| Airy, B. A., M. Inst. C. E. 
The Lagoons on the South-east Coast of Ireland. 
| By George Henry Kinahan, M. R. I. A. 


By Wilfrid 


By Gabriel James Morrison, M. Inst. C. E. 
| Report on the Ventilation of the Hall of Representa. | 
tives and the South Wing of the Capitol of the United 
| States. By Robert Briggs, C. E., Philadelphia, 1876. 
The Manufacture of Steeland the Mode of Work- | 
| ing tt. By D. Chernoff, Asst. Manager of the Abouchoft | 
Cast Steel Works. St. Petersburg. Translated by W. 
Anderson, M. Inst. C. E., London, 1876. 
Second Annual Report of the City Engineer of Som- | 
erville, Mass., for the yenr 1875. Boston, 1876. 
The Nursery, for June. John L. Shorey, 38 Brom- | 
field street. Boston, Mass. 


Mineral Map and General Statistics of New South 
Wales, Australia. Sidney, Australia. 








The First Railway in China. 








Mr. John Dixon’s Chinese railway enterprise seems 
to have before it a fair prospect of success. All difficul- 
ties have, we believe, been removed by orders from Pe- 
kin that no obstruction is to be given to the fair trial of | 
the English railway, a result doubtless due to the influ- 


fc od we eat. 


| comparatively short time. 
| 


The Ventilation and Working of Railway Tunnels. | 


lat the West. 


| paid to engineering. 


219 


ence of Prince Li Hung Chang, one of the most en- 
lightened and energetic men among the high governing 
class of China. The North China Daily News say 

‘The works of the Woosung Railway, as the road ap- 
proaches completion, have fairly aroused the curiosity 
of the Chinese of all classes. During the past week, but 
especially since Sunday, thay have each day flocked lit- 
erally in thousands, not only from the settlements and 
native city, but also from the villages and native districts 


for miles around, along its whole length. The streams 


of visitors are incessant from m¢ thing till 





hundreds of jinrikshas, wheelbarrows, and other vehicles 
all occupied, throng the route to and fro. Yesterday 
afternoon ( March 29), for instance, the road was almost 
impassible, so great was the crush. The visitors « 
prised men, women, and children (the latter in larg 


numbers), and all seemed anxious to see and understand 


, ; 
what the foreigners were doing. The great center of at- 


traction was the little ‘ Pioneer,’ now engaged in run- 
ning trucks of pebble ballast for the purpose of filling in 
the interspaces of the sleepers; and wherever the en- 
gine came toa stop, it was instantly surrounded by 
dense crowds, who gazed at it with wonder, those n 

est examining every part of its visible machinery with 
attention, and talking and gesticulz 


nestness that must be seen to be believed; strongly re- 


minding one of the excitement evinced by the country 





people, especial luring the early days of railway 





struction in England. Preparatory t tarting on its 
brief journeys, the ‘Pioneer's’ whistle was of « é 
sounded, and it was amusing to witness the crowd hur- 


rying off in all directions, amid shouts of laughter 





other tokens of unmistakable delight and approval 
make way for it. It may credibly be asserted that s 

a sight has never been witnessed in China before; and 
it affords clear proof that, so far as the people are n- 
cerned, there wonld be no obstacle inthe general ; 

tion of this mode of transit throughout the empire 


Engineering 





Sanitary Drainage. 





It is a fact now generally accepted among scientifi 
men that disease in almost every instance is the effect of 
poison, In the comparatively rare cases of personal 
contagion, this poison consists of diseased element 
rectly transferred from one individual to another, I 
a vast majority of cases the poison is unconsciously 
taken in the air we breathe, the water we drink, or the 
t may have come indirectly from a_ sick 
person, or it may be the decaying product of a sub- 
stance previously harmless ; its origin may be difficult 
to trace, and its action may be very subtle; it is usually 
gaseous or liquid, and it is almost always some form of 
decaying organic matter. To confine these pois 
within limits where they cannot reach the human 
tem ; toconvey them away in the most innocuous man- 


ner; and, finally to destroy them before they have had an 


opportunity to act, is the function of sanitary engineer- 


On the Probable Errors of Levelling; with Rules | 


ing, which may be regarded as one of the most advanc- 


ed departments for the profession, and unfortunately 


| one to which attention has been directed only for a 


There is one thing in which 


| our American civilization is more deficient than in this 


The mechanical improvements which serve to cheapen 
manufacture, to facilitate transportation, and generally 
|} to aid commercial enterprises of all varieties, we have 
accepted and advanced, and nowhere has this progress 
been more marked than in the newer parts of country 
On the other hand, the same communi- 
ties which have been so alert in watching for everything 
which promised to increase their wealh, have shown ar 
almost absolute indifference to the conditions requisite 
| to ensure their health. It is only in some of the oldest 
| sections of our country that even moderate attention is 
It is not pretended that the most 


| perfect drainage and ventillation would entirely relieve 


the race of its invalids. 
weakness, imprudent habits of life, and a multitude of 
accidental causes would remain ; but it is safe to say, 
that epedemics and and the violent diseases which now 
destroy so large a part of our population before they 
have attained their prime, can be almost entirely pre- 
vented, and that the average death-rate can be reduced 
at least one-half. The picture of a community which 
allows one-half of its number to die through mere neg- 
lect of proper sanitary precautions, is truly appalling. 


Hereditary constitutional 
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Pcint Bridge Across the Monongahela River 
at Pittsburg, Pa. 


We with this of ENGINEERING 
News a double page illustration of the Point Bridge, at 


































present number 
Pittsburg, Pa., now in process of construction by the 
American Bridge Company of this city, from the de- 
signs of Mr. Edward Hemberle, one of the engineers 
of the company. Mr. Hemberle and his associate, Mr. 
Coolidge, have designed some of the finest and largest 
structures of this country, not the least among which is 
the one we present to our readers to-day. 

Point Bridge is to accomplish what was years ago 
intended to be obtamed by the ‘ripartite project, viz: 
To connect the city of Allegheny with the Pittsburgh 
Point and the latter with the south shore of the Monon- 
gahela River by the shortest line possible. 

Union Bridge, already built, connects Allegheny 
with the Point, and Point Bridge is to connect the 
Point the shore of the Monongahela 
River. Mr, Chas. Davis, City Engineer of Alleghe- 


ny and Consulting Engineer of the Point Bridge Co., 


with south 


located the bridge, and his original specifications were 
made for a cable suspension bridge with a center span 
of 800 feet center to center of towers, and two trussed 
side spans 110 feet and 150 feet in the clear respectively. 
The height of floor above mid channel of river, 2g0 feet 
from south tower, was fixed at 83 feet above low water 
mark, 

Bids for building the bridge were received in the 
of 1875, that they 


might be for cable suspension according to specifications 


spring with the understanding 











or for any other plan submitted. 











Proposals were made by most of the prominent bridge 











builders of the country, based on various plans, viz: 











Roebling’s cable suspension, braced arch, Ordish sys- 

















tem, cantilever, old style chain suspension and stiffened 











chain suspension. The plan adopted was the stiffened 











chain suspension, designed by Mr. Edward Hemberle, 








Engineer of the American Bridge Co., to which com- 











pany the contract for building the bridge was awarded, 











Its total cost will be $450,000. 








he illustration shows the elevation, plan, and cross- 
section of the bridge, and the details of the towers. The 
center span is 800 feet center to center of towers, and 
the side spans are 145 feet eachin theclear. The height of 
the towers above low water is 180 feet, and the deflection 









































of the chain is 88 feet. The roadway is 20 feet wide with 
for guage 
railway; outside of the roadway are sidewalks six feet 











double tramways and one track 





a narrow 

















wide each. 











rhe piers and anchorages are founded upon timber 
The of 











platforms sunk to a gravel bed. masonry is 





best quality Baden sandstone. 











Phe superstructure will be the first example of a stiff- 

















ened chain suspension bridge of long span and will 








difler considerably from others in existence. The chain 








is designed as a catenary and will take up all the per- 








manent load of the structure without bringing strains on 











the stiffening trusses. This object will be accomplished 











by erecting the bridge completely before connecting the 
The 


tie-rods are provided with turn-buckles and will be so 








ends of the straight top chords to the center joint. 




















adjusted as to be strained under 
When 
trusses on the loaded side will be in compression and of 


The 


the different members of the trusses occur 








moving loads only. 











the bridge is half loaded the top chords of the 

















the unloaded side, in tension. 
for 





maximum strains 














under 








different positions of the moving load. 








Chere are lateral and vibration braces between the 




















op chords and also, between the chains, proportioned 





to take up the strains from wind pressure upon chains 














and trusses. 














he floor is 34 feet wide between the stiften- 











ing girders which are 8 feet high, forming the hand- 








} 
ras. 





he stiffening girders have expansion joints ev- 








ery 100 feet and are suspended from the chains by flat 











bars 20 feet apart. 





At the expansion joints there are 

















struts instead of suspenders in order to make a rigid 








cohnection between the roadway trusses and the chains. 











Cross-girders, 3 feet in depth, connect the stiffening 











girders every 20 feet, and support two lines of iron 








stringers. These stringers and the roadway trusses 
form the bearers across which are placed the wooden 


joists for the flooring. 






































The lateral stiffness of the floor is secured by a 














double system of tie-rods, and the wind pressure will be 
taken up by horizontal steel wire cables, placed under 
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and connected to the floor. 

The towers are entirely of wrought iron, except the 
bases of the columns. A cross-section of one of the col- | 
umns is shown in the engraving, four of which, 30 inches 
square each, are connected by lattice bars and form the 
tower. 


The chains are carried over the top of the tower 
on wrought iron chairs or saddles which are movable on 
rollers to allow for expansion and the elongation of the 
back chains under strain. 


The bridge is proportioned for a moving load of 


1600 pounds per lineal foot, under which, together with 
the weight of structure, 


the chains will be strained 
to 12,000 lbs. per square inch, sectional area. The sus- | 
penders and roadway members are strained only from | 
8,000 Ibs. to 10,000 lbs. per square inch. 
mum compressive strains in the 


per square inch. 


The maxi- | 
towers are 9,000 lbs. 


The bridge will be finished by the end of this year, | 
| 


and we shall in a later number, give a full description 
of its construction and erection. 





THE FULLERTON AVENUE CONDUIT. 





A History ofthe Various Drainage Schemes 
of Chicago With Critical Notes on the | 
Conduit at Fullerton Avenue. | 
By Lyman E. Coorery, C. E. | 
Written for Engineering News. | 
Il. 

New specifications were issued July 14, 1875, and be- 


To the 
specifications were attached a schedule of the plant of 
Norris & Co, 


ing a model of their kind we insert them in full. 


SPECIFICATIONS, 

LOCATION AND GENERAL DESCRIPTION.—The land portion of 
the couduit is to extend along Fullerton Avenuc, south of the 
center line of said Avenne, from the end of the brick work forty 
(40) feet east of the east line of Racine Avenue, to the land shaft 
at the take shore drive ; being sixty-five hundred and fifty (6,550) 
feet in length, more or less. To be circular in section with an 
inside diameter of twelve (12) feet. It is to be level throughout, 
with the inside surface of the invert thirteen (13) feet below city 
datum. 

lhere is to be a man-hole at each street crossing and at other 
»0ints shown on plan “A,” provided with junctions or entrances 
. sewers, as shown on plan “ B.”” 

The lake portion is to extend in line of the land portion of the 
conduit proionged, nine hundred and fifty (950) feet more or less 
under Lake Michigan. To be the same in diameter and section 
as the land portion of the conduit, with the inside surface of the 
invert forty-three (43) feet below city datum, as shown on 
plan “C.” 

EXxcCavaTion.—The excavation for the land portion of the con- 
duit is to be made to a depth of twelve (12) machede below the bot- 
tom of the masonry wherever required, and of such width as to 
admit of the masonry for the conduit being built of the size and 
in the manner hereafter to be — 

For the portion that may be tunnelled, the excavation is to 
be made of such size as to fit the outside of the brick lining. 

All excavated material, not required for back-filling, to be the 
property of the contractor and must be removed from the street 
as soon as possible after the completion of each one hundred (100) 


yards in length of the work, in such a manner as to save the city | 


from all damages, or liability to damages on account of the same. 

All water or gas pipes, of whatever kind or size, to be care- 
fully supported, a protected from injury, by the contractor, 
either until the masonry and back filling shall be finished, or till 
the officers of the water or gas works shall remove or change the 
pipes. 

Said pipes shall be replaced ; 
completion of a sufficient portion of the work ; and the con- 
tractor shall bear all expense and pay al! damage which either 
private individuals or corporations shail i 
moving or replacing them. 

All gravelling, macadamizing, planking, sidewalks culverts and 


cross-walks, or any street paving or walks whatever, are to be | 


carefully removed by the contractor betore the excavation is made, 
and are to be restored again as the work 
condition as they were in previous to the 
and to the satisfaction of the Board of Public Works, if in the 
City of Chicago, and to the satisfaction of the Trustees of the 
Town of Lake View, if in Lake View. 

BACK FILLING.—As soon as practicable after any portion of 
the masonry work of the conduitis built, the trench over the arch 
shall be filled up by the contractor, as the work progresses, in 
uniform layers of not over two (2) feet in thickness, to a height 
sufficiently above the former surface of the street to secure, after 
settling has taken place, the same elevation of surface that ex- 


isted previous to the excavation of the trench, and in such man- | 


ner as to leave a smooth, even surface for the street. 

The trench shall be kept filled as close up witn brick work as 
yossible so as to leave the least practicable length of street ina 
vad or impassible condition at any one time, and the whole 
street is finally to be restored to a condition as good as that in 
which it was found. Immediately after the arch of the conduit 
is closed up at any given point, as the work progresses, the 
spandrels of the arch shall be carefully filled in layers of not over 
six (6) inches, and thoroughly rammed, to the height of the arch 
so as to leave no vacancies between the masonry and the sides of 
the trench. 

The contractor will be required to fill, with the surplus earth 
taken from the trench, and without extra expense to the city of 
Chicago, that portion ot the street, now unfilled, which is west 
of the present terminus of the masonry of the conduit, between 
Racine Avenue and Southport Avenue, and also the sand pit, 


excavated on the line of Fullerton Avenue, between Franklin | 


Street and the lake shore. This filling is te be done in accord- 
ance with the foregoing specifications for back filling. 

Conpvur raoran.— Hoth the land portion, and the lake por- 
tion, of the conduit is to be of brick masonry sixteen (16) inches 
in thickness. The masonry to be of hard-burned, clear-ringing, 
well formed bricks, free from lime, of the usual size used tor 
construction of sewers in this city. The bricks to be laid in the 
best cement mortar, in four (4) rings or shells, to be longitudi- 
nally with the conduit, with the edges toward the center and 

| with toothing joints, The cement to be equal to that known as 
the best of Clark’s La Salle, of past years, and not merely the 
best that may happen to be in the market for the time being. The 


| entirely from the conduit, which must be left perfectly clean 4 


| unless caused by the mistake of men employed by the city t: 


“, ! 
is soon as practicable after the 


incur in changing, re- | 


eosgeneete to as good a | 
veginning of the work, | 


mortar is to be made by mixing two measures of clean sharp 
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sand with one of cement, and used as soon as possible after being 


| mixed. The bricks must be clean and thoroughly wet if requir 


ed before being laid- Those having smooth surfaces to Sten 
on the inside face of the conduit, and to be laid fair and smooth 
by line and to a true cylindrical form. , 

Ali the joints in tne masonry must be perfectly filled b 
ing the brick into the cement mortar, and not b 
mortar between the bricks. 

The joints between the courses shall not exceed half an inch 
in thickness, and between the rings or shells they shall not bh. 
less than half an inch 1n thickness. , 

Ail the mortar joints to be carefully struck and smoothed with 
the surface of the bricks ; the refuse mortar to be scraped off 
and with the rubbish of every kind and description to be removed 


y press 
¥Y pressing the 


’ nd 
unobstructed. 
Whenever the soil is sufficiently firm the masonry for the con- 


duit is to be laid directly on the bottom of the excavation : but 
whenever this shall not be the case, the contractor shal] put in 


— sand, gravel, or other suitable material, as may be required 
y the Board of Public Works. 
In tunnelling all spaces left between the outside of the regular 


brick work and the side of the excavation, must be filled up solid 


with masonry, but no allowance will be made for such extra work 


| look after the work. 


Sufficient means must be provided by the contractor to 
the work dry until the cement is perfectly set. 


MAN-HOLES.—There will be in all fifteen (15) manholes—one 
at the intersection of each street and at other points as shown on 
plan “ A.” To be six (6) feet in internal diameter at the bottom 
| and three (3) feet at the top. Each man-hole to be cylindrical 
| from the bottom to within six (6) feet of its top, from which point 

it will taper to the top as shown on plan “ B,” 

The masonry to he composed of brick and cement mortar, and 
| to to be eight (8) inches in thickness. The material for the ma- 
sonry, and the manner of laying it, to be in every respect of the 
kind, and quality, specified for the conduit proper, except that 
the brick are to be laid flatwise, in horizontal courses, with their 
ends towards the center. 

Junctions, or entrances for sewers, to be built into the man- 
holes, at the points and of the sizes, that may be directed by the 
Board of Public Works. i 

‘The ends of junctions to be carfully closed with brick and ce 
ment mortar in the usual manner for such cases. 

rhe intersections of the man-holes with the conduit and of the 
sewers with the man-holes to be neatly groined. 

The man-holes to have covers made of three thicknesses of 
three inch white oak plank, as shown on plans, and to be pro 
vided with ladder irons of the number ona size shown. 


THE LAND SHAFT—Will be located west ot and near the west 
line of the Lake Shore Drive, the bottom proper to be forty-three 
(43) teet below city datum, to be circular in section, and to hav: 
an internal diameter, as follows: Six (6) feet at the top, twelve 
(12) feet at a point ten (10) feet below the top and twelve (12) fcet 
trom the same point to the bottom, as shown on plan “C.” 

The masonry for the upper ten (10) feet of the shaft is to be 
twelve (12) inches, and for the lower forty-two (42) fect sixteen 
| (16) inches in thickness. The masonry is to be composed ot 
brick and cement mortar, the brick laid in horizontal courses, in 
other respects to be the same as for the conduit proper. The 
groining must be neatly and smoothly done, and all the masonry 
made in the best and most workmanlike manner, 

There is to be built into the masonry of the shaft wrought-iron 
steps, or rounds, to form a ladder from bottom to top, in forn 

number and dimensions as shown on the plan. 

The shaft is to have a wooden man-hole cover composed ot 
| three thicknesses of four (4) inch white oak plank, made in the 
usual manner, but so as to leave an opening as large as possible 
when the lid is off. 

Below the bottom proper of the shaft is to be a sump, six (6) 
feet in diameter, and four (4) feet in depth. 


Lake suart.—To be twelve (12) feet in internal diameter from 
top to bottom, to be circular in section ; when sunk to its place 
the top of the shaft to be four and one-half (4%) feet below city 
datum, or about six and one-half (6%) feet beiow ordinary water 
in the lake. ‘The upper twenty-four (24) feet of the shaft, is to 
be made of a cast-iron cylinder, lined with brick masonry. The 
cylinder to be made in three sections, each eight (8) feet in 
length, and fourteen (14) feet in diameter, and one and one 
quarter (14%) of an inch in thickness, bolted, one to another by 
means of flanges, twelve (12) inches in breadth, by one inch in 
thickness. Each section is to be strengthened in the middle by 
means of a horizontal rib, twelve (12) inches wide by three- 
quarters (34) of an inch in thickness, 
| The connecting flanges to be cast with an annular offset one 

— (\%) of an inch by four (4) inches, as shown on plan “C,” 

the offsets to form a space one-half (4%) an inch by four (4) inches 

for making 4 water-tight joint, which shall be done by caulking 
| with lead. 

The bolts connecting the sections to be one and one-quarter 
(14%) inches in diameter, to be made of the best wrought iron, 
| about twenty bolts being used to each joint. 

The iron employed in the construction of the cylinder to be 
equal in quality to that used in the cylinders of the Jake tunnels. 

The castings to be uniform in thickness and free from all 
| defects. 

The bottom of the lower sections of the cylinder is to be made 
in the shape of a cast iron shoe, as shown on plan, the shoe to be 
three-quarters (4) of an inch in thickness. 

The flanges on the top of the upper sections of the cylinder 
are tobe cast with an inclination ot forty-five (45) degrees with 
| the axis of the cylinder, as shown on plan, and to be dressed to 

a true conical shape, to form a seat for the cylinder cover. 

After the cylindes shall have been sunk to its place by excava- 
“oo material from within, and the water pumped out, it is to 
| be lined with brick masonry twelve (12) inches in thickness. 
| The brick portion of the shaft below the cylinder is to be made 
in the same manner, and shape, in every particular as the cor- 
responding portion of the land shaft ; except that there will be 
no sump, all the masonry in the lake shaft to be of the character 
specified for the conduit ; and to have ladder irons built into it, 
of the size and distance apart as those in the land shatt. 


keep 


CYLINDER COVER.—The cylinder cover is to be made of one- 
quarter (4%) inch boiler plate iron and a three (3) inch by four (4) 
inch angle iron, weighing eleven (11) lbs. per foot, put together 
with rivets, one-half (4) inch in diameter, as shown on plan “C."” 

The upper part of the cover will be cylindrical and the lower 
part, conical, in shape. When in place on the shaft, the top of 
the cover shall be five and one-half (544) feet above city datum. 

The angle iron shall be bent in the shape of the cover seat on 
| the top of the cylinder, and riveted, as shown on the plan, to the 
conical part of the cover. ; 
| Around the outside of the angle iron, circular segments of 
| white oak timber, four (4) inches square will be bolted ; to the 
| timbers, a strip of India rubber, one () inch thick and four (4) 
| inches wide will be nailed, the whole forming a water-tight 
| joint between the top of the cylinder and the cover. 7 
| The cover is to be suspended in the center of the cupola, of the 
| 





pier house, directiy over the centre of the shaft, so that it can be 
raised and lowered, by means of a wire rope three-quarters (4) 
of an inch diameter, and sixty-six feet (66)in length, The cover 
will be guided on its ascent and descent by means of lugs riveted 
to the cover and sliding against two upright T irons three (3) 
inches by four (4) inches, the irons being bolted to the outside of 
the cylinder, and secured to the roof of the house. The rope, 
one énd of which will be secured to the cover, will pasy over a 
pulley attached to the center timber of the cupola—thence over 
three guide pulleys attached at its other end to a winding drum, 
on the floor of the pier-house, which is to be so geared witha 
crank, and pinion, that one man can readily raise the cover. 
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' 
Prer.—The pier in which the lake shaft is to be located, is to } 
he of the shape shown on plan “C,” to be one hundred (100) feet | 
treme length, and thirty-five (35) feet in extreme width, 
in ex sed of one outside row of piles, one inside row, driven 
pret A } feet from the outside row, and parallel to it, and two | 
pated yws, one at each end of the rectangular portion of the pier; 
oer us in the rows to be two (2) feet apart from center to cen- 
“ rake row of piles will be capped with a twelve (12) inch 
are veive (12) inch white oak timber, boited to each pile, with a | 
a inch square drift bolt twenty-four (24) inches long, the 
— “i the caps being eight (8) fect above city datuin. Seventeen 
top nah (42) inch bv twelve (12) inch white oak timbers will ex 
aaa across the pier from side to side, being dov etailed Ww ith the 
outside caps, and note hed with he inside ones, and also w ith the 
top timbers of the gate ¢ hamber, w ith a half and half notch, as 
+ yn on plan “C." Immediately around and over the shaft 
kG » (12) inch by twelve (12) inch white oak timbers will be 
aoe so as to form an octagon shaped opening fifleen (15) feet 
= jiameter; into these timbers, post will be framed, and a a 
ling three (3) feet high, with two intermediate railings made 
Se nd the opening. A floor of three (3) inch white oak 
= ne be spiked to the cross timbers and caps, by means of 
ee {6) inch wrought iron spikes, two spikes to each intersection, 
ede doors, with hinges and fustenings, are to be made in floor 
at Ph points, and of the size designated, so as to render the 
rates and other parts accessible. : 
The piles for the pier are to. be white oak, straight, and not 
.<s than ten (10) inches in diameter at the small end, and not 
cae han thirty-five (35) feet in length. To be driven twenty-five 
ae feet below city datum. They are to be shod with iron, if 
ae aney each shoe to weigh not less than twenty-five (25) Ibs. 
The bark ts to be taken off of all that portion of each pile above 








low water. 
PIER HOUSE.— An eight-sided house shall be erected upon the 
yr, over the mouth of the shatt. rhe house to be tw enty-five 
= fe ct in diameter, and thirty-three (33) feeg in height ‘from 
the floor to the top of the cupola. The roof both ot the house 
all cupola is to have a slope ot forty-five (45) degrees’ 
% Tt  Gmbers composing the frame are to be of the sizes mark 
sd on the plan “C,” and are to be put together in the best man- 
pe and notches, as the case 


ner, With mortise and tennon, may 
, 

uire. . . 
- + “2 sills are to be bolted to the timbers of the pier by means 


‘ . 4 7 } 
of sixteen one and one quarter (14%) inch wrought iron bolts 


with nuts and washers. A strap of iron one-half (4) inch thick 
by three (3) inches wide, is to extend around the cupola, just un- 
der the rafters, the ends connected by means of a clamp bolt. 
rhe points of the main posts of the house, with the plates, are 
to be strengthened by means of strap-irons one-half (}g) inch in 
thickness by four (4) inches w ide, bolted to the plates by means 
of four, one and one-quarter (1% ) Inc h bolts at each joint. The 
including the cupola, is to be weather- boarded with dress- 


nouse, b ~ } a } hick | 
d upri ht boarding of clear pine lum yer, One inch in thickness | 
and eight (8) inches in w idth, the joints battened with three (3) 


inch strips. The rafters for the roof to be as shown on plan ; 
to these a sheeting of inch boards is to be nailed, and shingles 
nailed to the sheeting, So as to expose to the weather four (4) in 
hes of their length. 

ne aan be four (4) windows, two and one-half (2%) feet 
by five (5) feet, made in the sides of the house, and one door 
with suitable hinges aud fastenings at each point, as may be 


designated. 

GATE CHAMBER.—A gate « hamber, fourteen and one-half (14%) 
feet in height, thirty-eight (38) feet long, and twenty-one (21) 
feet in width, is to be construc ted, and sunk inside the rows of 
piles forming the pier, and around the shaft. rhe inside of the 
hottom of the gate chamber is to be even w ith the top of the cast 
iron cylinder, that is, four and one-half (4%) feet below city da- 
tum, when both are in place, as shown on plan “*C, The 
chamber to rest upon two (2) rows of piles cut off at the proper 
depth, as shown on plan “©.” | The trame of the gate i‘ hamber 
is to be made ot pine timber, of the sizes marked on plan * ¢ ’ 
together as shown, with mortise and tenon, spikes and bolt. 
bolts, one and one-half (1%) inches in 
) inches to thirty (30) inches 
with nuts and washers will be required in the bottom to hold the 
longitudinal and cross-timbers firmly together, The inside of 
the re hamber to be lined with four (4) inc h white oak plank spik- 
ed to the frame with seven (7) incl he edges of 


put A 
About twenty-four (24) 


diameter and twenty-four tong, 








h ship spikes. 
plank to be jointed, tongued and grooved, and made water 
ght with red lead. ; 

In the side of the chamber toward the lake, six (6) openings, 
ear h five (<) feet and two (2) inches long, and three (3) feet and 
:x (6) inches high, in the clear, will be left, the outside face of | 
ch will be inclined as shown on the plan, and so fitted with 












the gate as to make a water Ught joint. 


he method of making the gate ts shown on plan ‘*¢ . he 
ers used to be of the best white oak. The two inch white 
sal pl ink to be tongued ind grooved, aud to be put together 


th red lead in the joints, so as to make them water tight. Each 








rate will be hung by means of a one and one-half (1%) inch 
round iron rod, five (5) feet and eight (S) ine hes long, passing 
through cast iron eyes which are inserted in the ends of the gate 
timbers, which ends are strapped with wrought iron straps one 
ul ’ t oe > , og . 

half (4) bw three (3) inches, and thirty (30) inches long, wlted 
to the timbers with one inch bolts. The ends of the rods to rest 


n sockets of cast iron which are bolted to the posts by 
one and one-quarter (14) inch bolts. a 
rhe rods to be held 1n their sockets by means of a bloc k of cast 
on, and a key, as shown in the detail plans. 
After the pier is built, and the shaft sunk to its proper depth, 
the gate chamber will be sunk to its position, and the joints be 
een the floor of the chamber and the shaft must then be made 


vater tight, so as to allow the water inside the gate chamber to 


be pumped out. y : 
The gate chamber to be secured in its place by means of 
s and bolts between the outside of the frame and the piles 


“ans of 








wedy 
of the pier. 5 3 

Rip rap.—The space immediately under and in front of the 
gates, toa point tour (4 feet beyond the oun r row of piles, shail | 
be filled with rif rap, trom the bottom of the lake up even with 
the bottom of the gate chamber. 

SPECIAL AND GENERAL REQUIREMENTS, All materials of w hat- 
soever kind, to be used in the work, are to be subject to inspec 
tion by the Board of Public Works, and all unsuitable materials 
are to be immediately removed by the contractor, The con 
tractor shall discharge from his employment, w hen directed by 
the Board of Public Works, all unfaithful or incompetent work- 
men or overseers. 

lhe Board of Public Works must be permitted to remove such 
portions of the work as they may from time to time think neces- | 
sary, for the discovery of improper materials or workmanship ; 
and the contractor shall restore such work at his own expense, | 
in ease it shail have been done improperly, and at the expense of 
the Citv of Chicago if done in a proper manner, 





The contractor shall furnish all the pumping, transporting | 
ventilating, hoisting, pile-driving, and other apparatus and ma- 
chinery; all the tools, all the materials, and whatever else may 
be needed, and do all the work, of whatsoever nature, necessary 
to complete the Land and Lake portions of the conduit, the 
shafts, pier, and gate chamber, pier house, and all other work 
named in these specifications, and to protect the work duriug its | 
construction, | 

The contractor shall furnish men and stakes sufficient to ena- | 
ble the Engineer of said Board to give the necessary lines and 
levels to construct the work by, and shall convey him or afly 
employe of said Board, up and down said shafts, without charge 
for them, or for any necessary delay of the work while giviug 
lines or levels. s 2 

The contractor must deliver to the Board of Public Works, on 
or before the first day of each month, a written statement of the | 


| praised value, amounting in the aggregate to twenty-four thou 
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amount of claims, if any, for extra work done, and extra mate- 
rials furnished during the previous month, or for extra ¢ xpenses 
incurred from any cause whatever, otherwise claims for extras 
during that month will be forfeitedand waived. 


' 
The contractor will be required to guarantee that the work 
will stand in good order against all « isualties, for twelve | 
; months after the same shall have been faithfully completed to | 
the satisfaction of the Board of Public W oaks, and to on the | 
work in perfect repair tor that time 
Monthly estimates will be made by the Board of Public 


Works of the value of the work actually done and in its perma 
nent place, and on or about the sixth day of each month, vouch- 
ers for eighty-five per cent. of theestimated value ot the work 
done the previous month, will be issued, the remaining fifteen 
percent, to be reserved until the completion of the whole work. 

The contractor shall permit no excrements, or offal of any | 
kind, whatsoever to be deposited any where in the conduit or on 
the streets. 

The contractor shall immediately discharge any person in his 
employ who shall be known 
the work, 

The contractor will be re quired to guard the public effectually 
from liability to accident, in consequence of his operations, dur 
ing the whole progress of the work, both by night and by day, 
and will be held responsible tor any damages the city may have 
to pay in conseqnence of neglect on the part of the contractor, to 
protect the public against such accident, 

The contractor will also be held responsible for all damages 
said city may have to pay to private colaiiain or corporations, | 
in consequence of any of the acts or doings, or neglect, of said | 
contractor, in connection with said work. The contractor is to 
confine his operations within the limits of the street line. In 
front of all buildings, a sufficient foot-wav for ingress and eg- | 
ress, to be kept clear. | 

The contractor will not be allowed to interrupt the regular use | 
of the tracks upon the North Chicago City Railway any longer 
than may be absolutely necessary for the prosecution of the work, | 
except by the consent of the directors of said railway, and must | 
do whatever may be necessary to avoid such interruptions with 
out extra expense to the City of Chicago. 

he Seca of Public Works reserves the right to make any 
changes in the foregoing plans and specifications that the said 
Board may deem desirable or necessary, and the contractor shall 
furnish any additional materials, and do any additional work re- | 
quired by such changes, at the rates said Board shall determine 


to commit & nuisance on, or near | 





| to be just. | 


The contractor shall, at his own expense, pump out the pres- 
ent finished portion of the conduit, and continue to pump -out the 
same as long as may be necessary. 





The work is to be begnn and carried on ich times and | 
places as said Board shall direct, and the hole of 1t is to be 
completed by the | 

FIRST DAY OF DECEMBER, IS74Q 


In accordance with an ordinance passed by the Common Coun 
cil of the city of Chicago, June fourteenth, 1875, the contractor 
will be required to take the plant, and materials of George F. 
Norris & Co,, the tormer contractors for said conduit, at the ap- 


sand five hundred and eighty-seven dollars and ninety-five 
cents ($24,587.95,) which said amount is to be retained by said 
city, out of the vouchers issue upon the first estimates on the 
work done. A schedule of said plant and materials is hereunto | 
attached. 

A part or the whole of the land portion of the conduit—that is, 
that portion between Racine Ave. and the lake shore drive 
be tunnelied ifthe contractor chooses, under the following pros | 
visions and restric tions, viz: whatever portion is tunnelled must 
be continuous, when completed, from the land shaft westward. | 

In such case, the tunnel to be in shape, size, and material, the 
same as herein specified for the conduit, and all provisions and 
requirements which apply to the one, are to be considered in full | 
force and application to the other, in so far as the work, when 
completed, is concerned, j 

In case of tannelir the 
lower the grade of the conduit toa depth of more 
three (43) feet below city datum at any point, or thirty 
the present grade of the conduit. Nor shall the grade in any 
case be allowed to ascend from west to east, either by 
slope or an abrupt change. 

If the passage from the present grade of the conduit, to the 
grade desired for the tunnel, is by means of a vertical shaft, said 
shaft and its manner of being connected with the conduit, both 


may 





contractor will not be allowed to 


than torty 
teet below 


t regular 


above and below, shall in all important respects be a specified | 
for the land shaft 
The contractor may sink intermediate shafts at such street 


crossings as he may think necessary for the early completion, or 
convenience In prosecuting the wor k. 
All these shafts adder 
tapered at the top, and covered as specified for the land shaft. 
All the man holes (specified for the conduit in case the work 


shall be provided with irons, and be 


is done by open cutting) must (in case tunneling be idopted) be 
continued down to the tunnel, the same size, and with the same 
character and manner of workmanship required in case the work 


is done by open cutting. 
Parties bidding for the 
the following form 
Phe 
to include not only the conduit proper, with the excavation, bra- 
cing, sheeting, back-filling, and restoration of al 
surtaces, sidewalks, gas and water pipes, 


work must do soin accordance with 
of proposal 
ised inthe proposal, is 


tood 


word conduit, as to be unders 


streets, street 
whatsoever; but also 
the man-holes, and all shafts made necessary by d work 
by tunneling instead of by open excavation, (in case it should be 
so done), and the restoration of all grass plats or surfaces, trees, 
ditches and fences, to as good a condition as they were in before | 
the beginning of the work, to the satisfaction of the Board of 
Public Works. The actual quantity of each kind of work done 
and material furnished, may be more or less than the correspond - 
ing quantity given inthe proposal, but no variation 
made in the rate on that account, 





ung the 


vill be 


It will be perceived that in these specifications, the 
lake part and outlet including pier house are added and 
also, that the contractor may use his option as to whether | 


he shall tunnel the whole distance or make a portion by 


open cut. Twenty-five bids were received the six lowest 


| of which were as follows 


Fitzsimon & Connell 
E, Earnshaw 
William D. Coxe. 
A. H., Jones. 

D. P. Curran. 

E. F. Gobel.. 


314,201.00 
335,062.00 
335,157.50 
303,020.00 
309,309. 50 
1,713.00 








The contract for the entire work described in the 
specificattons was let to Fitzsimon & Connell for the 
sum of $314,201. 


The following proposal gives an analysis of his bid. 


I hereby propose to do all the work, and to furnish ali the ma- 
terials and machinery necessary to construct the Land Portion | 
of the Fullerton Avenue Conduit, between Racine Avenue aud 
the Lake Shore Drive, the Lake Portion, the Land and Lake 
Shafts, the Pier, the Pier House, the Gate Chamber, and all nec- 
essary appurtenances, according to the plans and specifications 
for the same on file in the office of the Board of Public Works, 
and to the satisfaction of said Board, at the following rates, viz : 


| essary. 


| cations and no doubt 


| sents the completed part of the tunnel. 


' from the lake shore shaft and 1250 feet west : 


| cient to sustain the 


| taken out and the 





7? 
22I 
jon ea Rates Potals 
tj.) Fs 7 
™§50 linea feet of the I ind Por of the Con 
duit per lineal foot 40.00 262,000/00 
950 lineal feet of the Lake Portion of the Cor 
i, 
duit per lineal foot 40 45 35,427) 50 
§6 lineal feet of Land Shaft and Sump com | 
piete per lineal foot 37600 2,016)00 


39 lineal feet of Lake Shaft, compiete, includ 


ing Cast Iron, and Bolts in ¢ viinder, } 
per lineal foot 1c8 so 6181/50 
222 Piles, 35 feet ong per pile driven 12 00 2,004 /00 
10 Piles, 25 feet long per pile driven 1200 120 00 
24 M feet B. M. Pine La iber, framed and in 
lace per M 2600 624 ob 
29 M feet B. M. White Oak Lumber, framed | 
and in place per M 3s 00 1,01§ a0 
10 M Shingles, Pine perM ¢<%0 $5 aD 
gooo Ds. of Wrought lron—Bolts, Nuts, Bars, 
and in Cylinder Cove r, Guides and Wind | 
lass per BD oS 720'00 
1600 hs. Wrought Iron Spikes per BP, o8 128.00 
2000 Ibs. Cast Tror 6c. per Ib 130,00 
20 cords of Rip Rap per cord) 600 120/00 


Potal 314,201 oD 





The first $24,587.95 due the contractors was paid to 


Norris & Co, by the city as provided in the ordinance. 


the 
specifications that no further description seems nec- 
The 


150 feet west of the 


The nature of the work is so well described in 


contractors have sunk three shafts, one 


about lake shore drive, one at 


Larrabee Street and one at Sheffield Avenue. At the 


lake shore shaft they have gone down 56 feet 


tum, somewhat further than provided for in the specifi 


below da- 


much the lake tunnel. 


Such success was met at this shaft that they have con- 


Saler tor 


cluded to tunnel the whole distance. The tunnel is in 
very solid clay with occasional pebbles and pockets of 
sand and water. At the Larrabee Street shaft it was in- 
tended to keep above the rock, but after the shaft was 
sunk, in attempting to groin in the tunnel headings, too 
little support was left for the shaft and it sunk down 
bodily, necessitating the lowering of the grade of the 
The Sheffield Avenue 


shaft is just completed and about 50 feet driven each way. 


tunnel several feet at this point. 


At Racine A venue the junction of the completed work will 
be made with the tunnel, 15 feet below, by a reversed or 
goose neck curve. The profile annexed will give a 
clear idea of the ground through which the tunnel rut 


the sand, clay and rock, the position of the shafts and 
lhe shaded portion repre- 
rhe unshaded 


part is liable to alteration as circumstances may require. 


the grades of the tunnel 


here is completed at the present writing * ggo feet east 
250 feet 
east at Larrabee Street shaft, and 120 feet west. and co 


feet each way at Sheffield Avenue shaft. About 4.800 
feet yet remain to be completed. 

The tunnel, where in the clay, has been driven at 
about an average rate of 8 feet per day except in an oc- 
casional soft place where much care is required Phe 
men work in three shifts of eight hours each: first, the 
miners; second, the trimmers, and third, the bri: k-layers. 


The upper half of the tunnel is first removed to a dis- 





tance of 3 to 8 feet, depending on circumstances. Then 
a heavy plank is placed longitudinally at the top of the 
tunnel and supported by two 5 by 10 inch shores which 
the 


the 


abut on short pieces of plank placed in holes dug in 


tter 


sides of the tunnel at the top of the invert. 


shores are blocked up at the foot, a we lge is driven be- 


tween them at the top, thus forcing the plank up solidly 


against the roof of the tunnel. The manner in which 
the shores are supported is illustrated in the sketch. 


Usually one set 















of shores is suffi- 


work of a. shift. 


The bottom is then 


work is ready for 
the trimmers who 
dress the clay walls 
very carefully so 


that the brick work 


| is fitted to them with seldom more than the thickness 


of a mortar joint to spare. The gang of brick layers 
then come in. There are no special features in this 
shift to be described. The tunnel is so large that the 
mortar is mixed at the head of the tunnel and used im- 
mediately. When the brick are laid the platform or 
floor which is some three feet above the bottom of the 
tunnel is carried up to the face of the excavation and 
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the track laid. The centering which consists of battens | 


supported by angle irons built so as to form a ribbed | 

































































arch with the maximum of headway, is left in place un- | 
The track 
is doubled near the head of the tunnel and also has a | 


til needed for the next shift of brick layers. 


switch at the shaft. The cars are pushed along by hand 


and removed from the tunnel by an elevator at the shaft | 
and run out on elevated side tracks from which the ex- 
cavated material is dumped. 

is in a sort of crystalline limestone. The progress aver- 
ages 3 feet per day. The clay is first removed for a dis- 
tance of 30 or 40 feet from the face of the rock and the 
roof of the tunnel turned, the arch simply abutting on the 
face of the rock. 
drill driven by compressed air. 


The holes are drilled by an Ingersoll 


explosive used. 
blowing down of the roof of the tunnel. 
then more carefully trimmed by hand and light blasts, 
to a true circular form. One ring of 


brick is then turned and all spaces filled up with solid 


when necessary, 
masonry so that the interior of the tunnel appears the 
same as in the clay. 

The writer is credibly informed that the actual average 
cost of the tunnel varies little from $25 per foot, not- 
Al- 


though delayed by the accident at the Larrabee Street 


withstanding the misfortune of the rock section. 


shaft,the work can be completed by the time specified 
if the Common Council furnish the money. We under- 
stand that it is not the intention to complete more than 
the tunnel portion at present, as no appropriation is 
available for constructing the crib and outlet in the lake. 
We sincerely hope that the Common Council will fully 
appreciate the needs of its early completion, not only 
from a sanitary point of view, but also to remove it at 
an early day from the atmosphere of fraud which has 
always unfortunately surrounded it, and the criticisms of 
croakers who always see failure in what they do not read 
as they run. 
ent contractors to do an honest job. 
it was a great misfortune to find a couple of weeks since 
that at least 600 feet of the tunnel near the lake shaft, 
where the pressure from superincumbent earth is great- 
the third ring laid at random with more or less cement, 


and the fourth ring thrown in loose. In some spots 


end with no cement at all. Whois toblame? Certainly 
not the engineers, for it was impossible for them to be 
constantly present. It was impossible for it to happen 
without the knowledge of the two city inspectors who 
weie supposed to see all the brick laid. The damage 
is done and the trouble lies deeper than the surface. We 
suspect that it lies in the fact that irresponsible officials 
can appoint men on public works contrary to the advice 
of the Board of Public Works or the City Engineer. 
We believe that to be the fact in this case. 

It seems impossible to remove the condemned portion 
without endangering the tunnel, as the clay has probably 
considerably softened. No doubt the best way to repair 
it would be to turn an extra ring of brick on 
inside which is entirely feasible and comparatively 
inexpensive, 

Some points of scientific interest merit description. 
The rock at the Larrabee Street shaft is level and pol- 
ished as a floor, with well marked glacier grooves trend- 
ing southwest by west. This rock is very strongly im- 
frequent and also occasional cavities containing petroleum 
and gas. 
of the tunnel as nearly as can be ascertained. 


Clark Street the rock dips quite abruptly to the south- 





east ; east of Racine Avenue the clay line is quite irreg- 
ular as if eroded. The sand line dipping down at Ra- 
cine Avenue was the cause of complaint of Norris & Co. 

The tunnel is remarkably dry throughout, the dryest 
portion being under the lake. ‘ 


























One spring was meta 
few huudred feet west of the lake shaft. 








This was let 
through the masonry by a 1 inch pipe which it nicely 
fills with clear water. Some water seeps in at the shafts 
from above but of no great amount. No water is found 
at all in the clay except the spring referred to. 












































The pneumatic tube, for the transmission of messages 
between Paris and Versailles, which has just been com- 
pleted, is nearly thirteen and one half miles in length, 























At the Larrabee Street shaft two thirds of the tunnel | 


Nitro-glycerine is the | 
Much care is required to prevent the 
The rock is | 


We believe it is the intention of the pres- | 


Be that as it may, | 


est, had only two rings of brick laid carefully in cement; | 


the third and fourth rings of brick were simply set on | 


the | 


pregnated with petroleum. Solid nodules of bitumen are | 


We have shown the rock profile in the profile | 


Near | 
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NOTES. 
Eau Claire, Wis., is to have gas works. 


A Cincinnati firm expects to manufacture 40,000,000 
of flags this year. 


The first through passengers per Intercolonial Rail- 
way from Halifax arrived in Montreal on the 5th inst. 


Boys and girls under 10 years of age are not here- | 


after permitted to work in the factories of Massachu- 
setts. The law passed by the legislature on the sub- 
ject has gone into effect. 


The new Chicago Directory contains 153,335 names | 
Estimating the population at 3% for every name, which | 


is considered low, Chicago has a population of 536,673, 


an increase of 25,172 during the past year. 


Preparations are now making for a complete survey | 
Cross- | distance of twenty-two feet from the sides, and kept 
| 


sections are to be taken every four rods, in order to | 


of the Erie Canal throughout its entire length. 
ascertain its depth and general condition. 


seven feet, 


$50,000 is asked from Congress by the Board for 
Testing Metals in order to carry on their experiments. 
The labors of the board have already resulted in benefit 
to the country. 
ing by the Quintard Iron Works of New York is nearly 
completed. 


The mass of iron in the main Centennial building 
amounts to 8,348,000 pounds, and the various kinds of 


straight and “‘T” iron, etc., would reach a distance of | 


141 miles; while if all the iron was made intoa 
cube it would measure twenty-five feet and ten and one- 
quarter inches per side. 


The works preliminary to the Channel Tunnel have 
been commenced at Saugathe, near Calais. Shafts have 
been sunk to adepth of forty metres. When these shafts 
have been sunk to the depth of one hundred metres a 
gallery, one kilometre in length will be made in the 
chalk in order to test the practicability of the tunnel. 


Sewers were built in Somerville, Mass., in 1875 as fol- 
lows, viz.: plank, 737 feet; clay pipe, 350 feet; cement 


1,049 feet. Total 16,155 feet. or a little over three 
miles. In these were built 36 man-holes and 648 inlets. 

Total cost of the Engineering Department for 1875 
was $4,131.60. 


The town of Athol, Mass., is to have an extensive 
system of water works putin by the Athol Aqueduct 
Company, composed of Philadelphia and Greenfield par- 


ties. The water is to be brought from the adjoining town 


of Phillipston, a distance of between three and four 
miles from the lower village, with a total head of 510 


feet. 


The Scientific American is authority for the state- 
ment that the St. Louis and New Orleans express train, 


| was struck by a tornado soon after passing Neoga, IIL, 
at 5:15 P. M., May 6, 1876, while running at 25 miles 
per hour and blown entirely from the track, the engine 
being partially displaced. But little damage was done 
to the track or the train, and strange to say, the pas- 
sengers were not seriously injured. 


The new park system for Boston is persistently 
pressed by the city papers, and they are backed up in 
this measure by men from every class of society, in- 
The City Council will 
be sustained in undertaking this improvement along 


cluding the heaviest tax-payers. 


with the sewerage system, and money can be obtained 
| at very favorable rates 


The assistant engineer, C. C. Martin, says the 
Brooklyn Bridge will be completed in three years. The 
tower and anchorage are completed on the Brooklyn 
side, and the tower and anchorage will be completed 
on the New York side during the coming month. In 
the first week of August the wires fora temporary foot 
bridge, for the use of the workmen, will be stretched. 
Work on the main cables will begin by October 1st. 


M de la Bastie’s toughened glass is in some respects 
less satisfactory than was at first supposed. Itis true 
that it does not easily break, but it also cannot be cut. 
Several correspondents of the Comptes Rendus report 
that, on attemping to cut it with a wheel, drill or file, 
they found that it most invariably burst after the man- 





| 


It is in- | 
tended to restore the canal to its original depth of | 


| water fora mile, and will then sink a ship if it strikes 


The principal testing machine now build- | 


solid 


pipe, 1,882 feet; brick, 12,137 feet; brick and timber, | 
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ner of a Rupert's drop. A disc of the toughened glass 
could be drilled at its centre without breaking, but jt 
broke if pierced at any other point. 


Prof. R. W. Raymond has prepaired a table showing 
the production of leading metals, etc., during the firs: 
century of the Republic; we quote: 


Coal, Anth. tons of 2240 Ibs.......... +++ 341,521,423 
Pig Iron, _ - mm ek eve enteweee 40,000,000 
Lead, = - sig aA e 855,00 
Copper, ; “ = Wit aes mie pea Ra's 200,00 
Quicksilver, in flakes of 76% Ibs.......... 840,000 
| Petroleum, bbis. of 43 gals...... 60cs06.. 76,594, 60 


An experiment is soon to be made on the British man- 
of-war, Thunderer, to test the efficacy of a network 
of iron wire with which it is proposed to encircle the 


| ironclad war vessel of the future for purposes of protec- 


tion. The netting is to be supported by booms ata 
rigid to below the depth of the keel by heavy weights. 
The danger to be guarded against is the fish torpedo, 
one species of which can be unerringly propelled under 


her. 


In architecture there is no majestic proportion, in 
column or obelisk, no fineness of curve, no ornament trac- 
| ery in foliated arch, no solemnity of vista, no imposing 
vastness of dome, that did not originate from some fine 
quality of apprehension within the draughtman’s soul. 
They are all flowers that have opened because of an 
inner element of bloom. They are all beautiful effects of 
| a more beautiful cause. For whatever method of artic- 
ulation the soul may take, whether of color, or vocal 
sound, or chiseled stone, it can never give perfect ex- 
pression of its thought. These are only reflections of a 


a radiance whose original splendor no eye ever sees.— 
W. H. H, Murray. 


On Saturday last, July 1, three representatives of the 
American Bridge Co., including Maj. Rust, Vice-Presi- 
dent, had a conference with the directors of the Pough- 
| keepsie Bridge Co.; $23,500 only, remains to be raised 


| 


of the $500,000 necessary to close the contract. The 
American Bridge Co., then place upon the books thei: 
subscription of $500,000 which was agreed should be 
| taken as soon as the first $500,000 was raised. 


Every 
arrangement was perfected for signing the contract on 
Saturday, July 8, provided the $23,500 is raised, which 
the directors of the Bridge Co. seem sanguine of accomp- 
lishing. Ifthe contract is signed at the time specified 
work will commence as soon as the materials can be got- 
on the ground. 





The Fastest Cable Telegraphy. 





On a recent occasion, when all the Atlantic cables 
were interrupted except the Direct, the entire business 
for two days were done on this one wire, and the aver- 
age speed maintained for 48 successive hours was 10% 
words a minute. The highest speed attained was 18 
words per minute. Length of cable, 2,500 nautical 
miles. This is the fastest ocean telegraphy ever executed 
on a cable of equal length. 





What is Bad Water? 





Prof. Frankland answers, that every liquid is unwhole- 
some or polluted, which (1) contains in suspension 
more than I-100,000ths of dry organic matter, or more 

| than 3-100,000ths of dry mineral matter; or (2) contains 
in solution more than 2-100,o00ths of organic carbon, or 
3-100,000ths of organic nitrogen; or (3) which, when 
placed in a white porcelain vessel to the depth of one 
inch, shows under daylight a distinct color; or (4) 
which contains in solution more than 2-100,000ths of 
any metal except calcium, magnesium, potassium or sod- 
ium; or (5) which contains in suspension, solution, 
chemical combination, or otherwise, more than 1-200,- 
oooths of metallic arsenic; or (6) which, after the addi- 
tion of sulphuric acid, contains more than I-100,o00ths 
of per chlorine ; or (7) which contains more than 1-100,- 
oooths of sulpher in the state of sulphuretted hydrogen 
or a soluble sulphuret; (8) which has an acidity superior 
to that produced by adding two parts of hydrochloric 
acid to 1,000 of distilled water; (9) which thas an alka- 
linity greater than that produced by adding’ one part of 
caustic soda to 1,000 of distilled water ;,(10) which has 
on its surface a film of petroleum or hydrocarbon, or 
contains in suspension more than 1-200,o00ths of such 
oils — The Polytechnic Review, 
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Contractors’ Intelligence. 





The American Bridge Co., toook a contract this week 
for an iron Bridge on the Chicago & Alton R. R., at 
Springfield. 

D. H. White of Vinton Towa, has been awarded the | 
contract for a new School building, in that town, for the | 
sum of $11.986. 

C. F. Lovelace of Iowa City has Leen appointed Su- 
perintendent of the contsruction of the new penitentiary 
building at Anamosa, Towa. 

Wm. White & Co., of this city have just completed | 
the entire galvanized iron work and tin and slate roof- 
ing of the new Cook County Hospital in this city. 


The Chicago Scraper and Ditcher Co., whose works | 
are located at the pleasant Chicago suburb, Maywood, | 
had sold this year, up to June Ist, 4,400 of their scrapers. 

The contract for the entire construction of a section of | 
the East Line & Red River Railroad, from Jefferson, 
Texas, eastward twenty miles, has been let toG. B. 
McDonald, of Jefferson. 








Contractor’s Plant. 


BY ALEXANDER CLARK. 





Paper read before the Edinburgh and Leith Engineers’ Society | 


(Concluded from page 216.) 

Scaffolding.—Scaftolding in engineering works often 
suggests a very rude and roughly-fixed platform without 
any particular design demanding special attention. For 
house buildings and the lighter class of bridges and simi- 
lar works two very simple methods of scaffolding are 
often resorted to, one in which two battens or planks are 
bolted together with a short block between, on which a 
support is laid for carrying the planks which form the 
working platform, another in which round polesare used 


for both uprights and bearers, which are tied at the junc- 


tions with hemp ropes. Somany matters, however, com- 


ing more directly under our heading, call for notice that | 


we must leave tiie treatment of this subject, as well as 
the whole subject of ‘‘ centering” for another occasion 
should you grant us the privilege of again addressing 
you. 

The contractor’s great enemy undoubtedly is water. 
To get rid of water, to keep clear of water, to dam back 
water, or to store up water, is in some form or other a 
description of a large part of the employment of engineers 


and contractors, and most likely will be to the end of | 


time. If some chemical agent could be discovered which 
would turn water into a solid or gaseous form, just as 
required by the contractor, the discoverer would merit 


the unqualified laudation of all right-minded men, but in | 
its common liquid form as water it often makes itself 
very disagreeable, especially if dirty, and of all dirty | 
water, perhaps sewage is the most difficult to deal with. 


Sewers as a rule can be discharged with least trouble 


and expense at the place where they are not wanted, and | 
a great problem at the present time is to find a pump, | 


or wheel or lift of some kind, which may raise sewage 
a little in the world and enable it to shift for itself. 
Model of Sewage Wheei.—We have prepaired a model 
of a wheel designed to raise sewage water, which we 
think overcomes the objections made to the greater 
number of machines of this class with which we are ac- 
juainted. The average lift was 11 ft. The wheel is 
constructed to be cast in four pieces, being 13 ft. diame- 


ter in centre of the inner and 16 ft. diameter on the out- 


side of buckets. The rim to be convex, 2 ft. 6 in. broad, 
having 8 in. of curve. The buckets are 32 in number, 
having a curve of 1 ft. 6 in. along the rim of the wheel, 
and overlapping one another externally so as to forma 
solid outside rim, the water being admitted and dis- 
charged on the two sidesonly. The weight of the wheel 
was about 5% tons, and it was required to lift 500,000 
gallons per diem, to be driven by a small turbine of 2% 
horse power with an expenditure of 100,000 gallons per 
diem. This is very much within the the capacity of the 
wheel, for at least double this quantity could be raised 
without exceeding the revolutions per minute, a very 
moderate speed for the bucket to travel. We are not 
aware that a wheel on this principle has ever been in 
use, and we submit it for your consideration as a useful 
machine for low lifts without respect to the nature of 
the water to be raised. 

Chain Pumps—In sinking wells for excavation of 
river divisions or dock walls where large areas are to be 
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drained or foundations sunk far below low-water level, | 
the chain pump is undoubtedly one of the simplest, | 
readiest, and most useful machines. One canbe readily 
extemporised by cutting a tree or log down the centre, 


scooping out one-half the area of the pump disc from 


A strong wooden frame above for carrying the pitch- 
wheel and circular discs for attaching the chain com- 
plete the carpenter work. The chain and pitch-wheel 
can be made by any ordinary blacksmith without re- 
eourse to any engineer's shop. These are great recom- 
mendations to a contractor who requires something 
easily made and repaired. Should the excavation be in 
sand it may be conveniently worked on the top of the 


| cylinder, and with a man below shovelling the sand from 


the sides towards the centre, and a few tons of rails or 
pig iron as aload on the top, the pump will lift both the 
sand and water, and gradually sink with the cylinder 


| into the ground. We havea sketch of a pump made 


and used in this way. No doubt better workmanship 
gives superior results so far as power is concerned, but 


they can be made to work tolerably smooth although 
never strictly speaking economically. 

Centrifugal Pump—Where an immense body of 
tolerably pure water has to be dealt with the centrifugal 


my and convenience. In the excavation of the diversion 
of the River Dee, Aberdeen, two pumps 15 in. in diam- 
eter and one g in. in diameter were used. One of the 
former when first started, driven by a portable steam 
engine of 25 horse power, havinga lift of 12 ft., discharg- 
| ed water at the rate of goo,000 cubic feet perdiem. As 
| the excavations were sunk the lift increased but the dis- 
charge continued proportionate. The two great diffi- 


' 


the cause of its being considered troublesome to work, 


fectly tight, and the trouble in keeping the pump filled 
| with water owing to the leakage of the lower valve. Both 
these can be easily overcome. 1. The steam should be 
shut off suddenly so as to bring the valve down as quick- 
ly as possible. 2. Before leaving the pump the man in 
| charge ought to observe by looking into the discharge 
pipe if the water is sinking in the pump, and if so the 
engine should again be started until repeated trials make 
it certain that the valve is perfectly close. 3. A bent rod 
for lifting the lower valve attached to a lever should be 





ineftective. 4. A cistern for filling the pump should be 
placed immediately over the fan, connected by a branch 
pipe and supplied with a sluice. This should be kept 
constantly filled so as to be run into the pump when re- 
| quired. By observing these precautions the centrifugal 
may be as easily worked as any other form of pump and 
with more effect. We have seen as much as 20 cubic 


| yards of sand pass through the pump in half an hour 
without injury, and should abundance of pure water be 
afterwards supnlied this would form no obstruction in 
the way of stopping and again starting the pump. 


piling machinery. 
Rails —The service rails used on contractors’ work 


22 tbs. to 35 tbs. per yard, and fastened with dogs 3% 
| to 4 in. long by % to % in. square. When chairs are used, 
| which is only occasionally, they have usually no keys, 





struction. The most simple is where a main line of 
rails is laid complete without break for either points or 
crossings. In this case the points are formed by a rail 
tapered off at the end laid on above the main rail, and 
at the crossing a gap is left so as to allow a wagon wheel 
to pass on the main line. Opposite this gap a strong 
check is placed on the outer leg of the rail into the sid- 
ing, and where the siding again joins the main line it is 
thrown on by a check block without the tapering rail 


which is used at the opposite end of the siding. This 


form of siding is only used for empty wagons. A better 
form of crossing is, by the use of a sliding rail thrown 
over the main line, hinged at one end for convenience. 
Both these forms are inconvenient where there is much 


each side, and fastening it together again with iron straps. | 


are usually flat bottomed, varying in weight from about | 
| that some gentleman may be able to suggest a remedy. 


| or only a dog or spike driven in should the chair be too | 
loose. The points and crossings are very simple in con- | 


used in permanent rails, having points with swing rails 
fastened with connecting rods, handle, &c. Three lines 
of rails can be run on to a bank for tipping wagons with 
a single switch of this form, and five hundred wagons in 
ten hours may pass along to the bank head if safety. 

Wagons.—Tipping wagons are various both in size 
and construction. Many contractors have a particular 
form of their own to which they are generally partial. 
We have little time to describe the whole of them and 
shall only attempt to note a few of their differences. 

1. Bogie wagons, or as they are called by the work- 
men fiddlestick wagons. Having only a single frame, 
their tipping joint is the front axle, the plummer block 
of which is constructed accordingly to suit. The axles 
are kept to their proper distance by a small frame about 
2 ft. wide, which lies between the plummer blocks. 
These wagons stand very low, being only about 4 ft. 3 
in. above the level of the rails. For this reason they are 
much more easily filled and are the lightest form of 
wagon, but as they require much more force to tip them 


| at the bank end, they are not so much used as the high- 


for the object referred to the difference would not coun- | 
terbalance the expense. When fitted up permanently | 


flyer wagon. 

2. The joint tipping wagon. In this wagon, asin the 
former, the centre of the front axle is the point around 
which the wagon turns, but it is higher by the depth of 
the lower frame, which is jointed, the front plummer 


| block forming also a hinge between the front and back 
pump has nearly superseded all others both for econo- | 


part of the lower frame. By this means the wagon is 


| more rigid than the former, and can be conveniently 
| locked down behind to the back axle, which serves to 


culties in working the centrifugal pump which have been 


arise from the difficulty of getting the lower valve _per- | 


fastened to the pump, so that the valve may be lifted by 
hand should the stopping of the engine as proposed be | 


counterbalance the weight. The wagons are usually made 
deeper than the bogie wagons, containing about three 
cubic yards. For a long lead or a wet cutting they are 
the most useful of any class of tipping wagons. 

3. The high-flyer wagon. This is the typical contract- 
ors’ wagon, and is more generally used than any other 
class. It has a complete lower frame with regular tip- 
ping joints set in front,and a crossbearer behind to bring 
the upper frame of the wagon to the proper level. It is 
more easily tipped than any of the others. The upper 
frame being above the level of the tyre of the wheels, 
wagons of this construction are easily made for tipping 
to the side. These have in addition to the frame before 
described cross bearers for supporting the tipping joints, 
which are placed transversely. Although the hight of the 
sides above the rail is in this case more than in the end 
tipping wagon, the tail doors, which in this case are on 
each side, render the filling of it not more difficult than 
in the case of the other. 

Difficulty is often cxperienced by contractors in tip- 
ping certain kinds of materia] in wet weather, and from 
some cuttings in all weather, owing to the adhesion of 
the particles to the sides and bottoms of the wagons, and 


| many expedients are resorte«| to for the purpose of reme- 


dying this. Sandyclay is probably the most difficult 
material to work in wet cuttings. Even when filled into 
the wagon in a comparatively dry state, if the lead be 
long, it generally settles down into a hard compact mass 
below, and a semi-liquid state on the surface. Brushwood, 
loose boards, &c., have been tried in the bottoms of the 


| wagons, with only partial success. Another method, in 
| which a strong post was driven into the bank with a 


We come now to the subjects of rails, wagons, and | 


heavy chain attached with an end link for attaching to 


| the draw-bar of the wagon was sure either to break itself 





traffic, and the best form of crossing is similar to that | 


or damage the frame or draw-bar of the wagon. The 
subject is of great importance, and we mention it in hope 


We have seen as many as fifteen wagons out af a train of 
thirty follow one another to the bottom of the bank in 
the attempt to tip them, some of them having turned 
over twice before any of their contents were discharged. 

Piling Machinery.—This is subject on which a whole 
paper might be very profitably expended, but we hope 
with the assistance of a model of the machine at present 
in use on the reclamation embankment of the new 
Leith Dock to set before you the important practical 
points in this branch of contractors’ work. 

The peculiarity of the work as well as its position 
rendered a more complicated machine necessary than is 
usual for ordinary pile-driving. For, first, a row of sheet- 
ing piles 9 ft. long had to be driven to the surface of the 
ground, and at every 18 ft. a cross row of four piles 25 ft. 
to 27 ft. long were required for the purpose of supporting 
the staging on which all the materials to form the em- 
bankment had to be carried. At high water of stream 
tides the sand is covered to a depth of 13 ft., while at 
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| 
The engine and boiler re- 
quired to be set above high-water level, and as it was in- 
convenient if not impracticeable in the circumstances to 


low water the ground is dry. 


make a machine to run to the sand both longitudinally | 
and transversely, it was resolved thatoneunder frame the | 


whole width of the staging should be made to run longi- 
tudinally on thesand with an upper frame carrying the 
engine and boiler to move transversely on the top for the | 
purpose of driving the staging piles. As the machine,which 
has a span of 43 ft. between the lower rails, is moved along | 
in the line of the embankment, a row of sheeting piles 9 
ft.X2 ft. X6 in. each is driven by a ram working between 
two hanging leaders by means of an endless chain which | 


is driven by a pitch wheel keyed on the end of the shaft 
of the steam winch. From 18 to 22 strokes per minute 
with an average fall of 7 ft. is about the speed attainable | 
with this machine, and a pile g ft. long takes from three | 
to four minutes in driving to the surface of the ground. 
At every 18 ft. in length the endless chain is slipped off 


the pitch wheel and the top framework carrying the steam 


winch and boiler is moved to the position of one of the 


staging piles. These are driven with a ram of the ordi- | 
nary construction having a monkey with a lever worked 
with an ordinary chain round the barrel of the steam | 


winch. 


About eight strokes per minute is the speed of this ram, 
and it takes from ten to twelve minutes to drive a pile | 
6 ft. into the ground. 


Between the ebbing and flowing of the tide is from 
three to four hours, nine sheeting and four staying piles 
being good work for one tide. 

The working of the upper ram for driving the staging 


The work- 
ing of the lower ram with the endless chain is not so 


piles is evident and requires no description. 


evident, as its working parts are concealed in the ram | 
itself. These consist of an eccentric pully with a strap 
around it to which a bolt is attached by a joint. The} 
axle of the pully has a lever attached outside the ram, to 





the end of which a rope is fastened for raising the eccen- 
tric and throwing the bolt into one of the open links of | 
the pitch chin. On the front of one of the leaders a | 
staple is fixed, which catches one of the ends of the out- | 
side lever when the ram has reached the required height. 
The ram instantly falls and is again thrown into gear by 
pulling the rope at the end of the lever. | 

Many forms-ot piling machines worked by endless | 
chains are in use, and there is yet much room for im- | 
provement in aliof them. No part of contractors’ plant 


is subject to such deterioration or costs so much to keep | 
it in repair. 


We have so far endeavored to describe some of the 
common items of contractors’ plant, a plant, as all con- | 
tractors know, which grows very sensibly on every large 
work he engages, and which but for the pruning it occa- 
sionally gets at the hands of the auctioneer, would soon | 
produce nothing but leaves. We have just been able to 
bring together some of the materials of which it is com- 
posed, but not to proceed to the elaboration of the sap 
much Jess to set itin motion, while the fruit—well, we 
hope for some fruit, for if we have been able to give you 
some idea of what the plant consists, and to lead your 
society to take an interest in the minute ramifications of 
failed 


An engineer's education is not 


its tissues, we shall consider that we have not in 
the object of our paper. 
complete unless he is acquainted with all the various | 
forms of contractors’ plant, and we are happy to say that 

some engineers, consider it indispensible to make draw- | 


ings of the various machines used on their works. 


Alterations in the way of working and suggestions of 
improvement in machinery made by engineers are gen- 
erally taken by contractors in the most friendly way, and 
we think that modifications in the design to suit the views 
of an experienced contractor should be received by en- 
gincers in the same spirit. No doubt proposals of alter- 
ations are generally made for the benefit of the party | 
proposing them, but it is not always the case, and even 
then, should the stability of the work not be endangered, | 


there is no reason why the contractor should not bene- | 


fit by his prudence and forethought. 

A good understanding between the engineer and con- 
tractor is indespensible to the carying out of the work 
satisfactorily, and the more thoroughly the one under- 
stands the werk of the other the easier will it be to keep 


matters properly balanced, aud sustain that mutual con- 


fidence on which so much depends for the carying out of 


large undertakings 


| comodating several parallel rail-road tracks. 
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River Protection at Piattsmouth, Neb. 


A Paper read before the Boston Society of Civil Engineers, 
March 15th, 1376. By Thomas Doane, C. E. 





The easterly terminus of the Burlington & Missouri 
River Railroad in Nebraska is at Plattsmouth on the 
westerly bank of the Misouri River. 

The city of Plattsmouth lies upon and among the 
bluffs of this river about two miles 
the Nebraska, or Great Platte River. 

This river descends from the west, with a fall of from 
three to five feet per mile, and discharges the Rocky 


_ would be restrained by the winrows of stone lying alon 
| in line, and that the water running inside between th 


below the mouth of | 
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stone and the banks of the river, would be so retarded a; 
to deposit a considerable portion of its load of sand. 
The treshet of course overtopped the stone which only 
reached up to low water level, and so continually pr - 
vided other waters to dump their new loads of sand. S 

the work went on perpetually day and night, seven days 


| in the week. After a month or two the freshet subsided 


Mountain waters into the Missouri River, through several | 
| among the stone too, was found well and honestly pud- 


mouths. These mouthsare very changeable as to location 
and capacity, and the river is apparently very whimsi- 
cal as to the particular mouth or mouths which at dif- 
ferent times and occasions it selects through which to 
discharge itself. Its waters are white and at times strik- 
ingly in contrast with those of the Great Muddy, and 
the two waters can be traced for miles before becoming 
so mixed as to lose their identity. 

Freshet time of the Platte River is usually in April, 


while that of the Missouri, whose sources are much 


| further north in the Rocky Mountains, is in June. If the 


Platte River in freshet, finds the Missouri ata low stage. 
it projects its waters entirely across the Missouri; while 
in cases of local freshets, in which either river may obtain 
the ascendency, the current takes other courses, and 
as a consequence keeps the Missouri channels, sand bars, 
and banks ina very unsettled and unsatisfactory condi- 
tion for miles below Plattsmouth. 

The station grounds of the rail-road lie along the 
river under the bluffs, between the city of Plattsmouth 
and the river. 

Within ten or twelve years there was a broad meadow 
bottom extending along the front of the city, having a 
width from the blufts of nearly half a mile, but an im- 


| dled full and 


and the whole space behind the stone, and up to a level 
with the top of the stones, and also out to a slope in the 
intervals, even with the outer slopes of the winrows, and 


tight with sand. The common freshet- 
height of the Platte River is but about four feet, and it 
rarely overtops its banks, the great fall in the river mak- 
ing it impossible. That of the Missouri River is about 
ten feet, while its great freshets reach twenty feet. 
Having accomplished so much by the help of the boat 


| and river it now became necessary to abandon the boats 
_ and barges which could not work in freshet times and 


' river side. 


portant change in the Missouri itself, combined with the 


action of the Platte, has taken this all away, and the 
river was only restrained by the harder material of which 
the bluffs are made up. 

The Missouri at this point is nowfrom a mile to a 
mile and a half wide, while the Platte for two hundred 


miles above its mouth is from half a mile to a mile wide. | 
In consequence of this washing away of the table lands, | 


and the very crooked condition in which the banks were 
left, it was found that suitable grounds for the rail-road 


could not be had without reclaiming something from the | 


river, or at least substantially protecting what remained. 


The problem was, how to doit, The conditions were 


a ledge of rock in the bluff about two miles de/ow the | 
station, a river in front having adepth at low water of 


twenty feet, a current of four to five miles per hour, 


| running s/ratght against the bank to be protected, and 
| carrying 4 inch of sand in a tumbler full of its water, 


equal to one of sand to twelve of water while in freshet. 
It was determined to push out boldly into the river, 


| in order both to reach the Aard bottom of the river, and 
| so save being undermined, and to secure an even width 


of grounds between the river and the bluffs, thus ac- 
The line 


desired was first laid out and soundings were taken along 


| it, giving an extreme depth of twenty feet without mate- 


rial variation. A part of the line was a regular curve. 


and a part straight. 


A steamboat and a couple of 120-ton barges were 
Upon the boat a pile-driving machine was set 
up, and along the located line, piles were driven at a 
distance of ninety feet apart, this being the length of the 


bought. 


straight side of the barges. The quarry men were then 


| set at work and large loads of stone were towed from 
the quarry to the place where the piles were driven. The 
barges were moored to the piles and the stone were dis- 
| charged into the water. This was repeated till the stone just 


appeared at the surface of the water. 


| adjoining piles was kept, through the whole length of the 
Every other space betwen the piles was omitted 
in discharging stone, that is only one half the spaces, and 
| consequently only one half the whole length was filled 
| with stone. 


work. 


| any two piles, but to ensure the leaving out of stone in 


the spaces net to be filled. 


All this work was done in the spring, and before the 


occurrence of the June freshet in the Missouri. 


It was expected that the heavy current of the river 





The piles were all 
numbered and a record of stone discharged between two 


The numbering of the piles was necessary, 
| not only to determine the amount of stone put in between 


which could not well elevate stone above low water level. 
A rail road track was now laid upon the sand, and a 
narrow embankment was raised up to near high water 
of common freshets. The outside of this was then 
covered three or four feet thick with stone, having the 
outer face on the same slope with the stone before dis- 
charged into the water, and wherever the slopes in the 
intervals between the original winrows would take stone 
they were covered so as to make a uniform face upon the 
The work was then subjected to another 
freshet, and all was then filled behind the stone up to its 
top with river sand. 

The economies of this process are the following 
While an attempt to fill into the river with earth and 
then to face with stone would have been entirely unsuc- 
cessful, because the earth would be carried away as fast 
as put in, this process secured the whole of the filling 
without cost except uf time, and of this only about fifteen 
months. 

If an embankment of stone had first been raised to 
high water mark, the depth at low water being twenty 
feet, and freshet height ten feet more, with slopes of one 
and a half to one, there would have been consumed fifty 
cubic yards of stone per lineal foot. By this process the 
maximum quantity of stone used was but twenty-four 
cubic yards per lineal foot; and by filling with stone 
for only one-half of the total length, the average quantt- 
ty of stone used was but twelve cubic yards per linea! 
foot. 

The natural banks of a river, having a height of thirty 
feet from the bottom, may be rip-rapped seven feet thick 
with about eight cubic yards of stone per lineal fo»t 
which is a saving of but one-third of the above. The 
advantages of the process which has been described 
over the rip-rapping process, are that land can be re- 
claimed from the river by the first process, while it can- 
not under the second. 

That the meanderings of the river bank, giving in- 


| creased length to rip rap, can be reduced to such shapes 


and lines as may be desired for convenient and econom!- 
cal use. . 

That the work thus becomes permanent, because much 
less liable to undermine, and much more sightly because 
irregularity is reduced to regular curves and to straight 
lines. 

In doing the work above described, it became necessary 
of course to join the winrows of stone at the upper end 
to the river bank, in order to prevent adraught of water 
down behind the stone, for then there would have been 
no deposition of sand. It is very possible that longer 
intervals between the winrows of stone might have been 
left, especially in that part which was straight. To fill 
every third space would probably have been sufficient in 
that case. 

The distance filled in this case had a length of about 
half a mile, anda width of from twenty to one hundred 
feet. The upper half of the length was on a two-degree 
curve about, and the lower part was straight. It was 
intended to make a future extension by going further into 
the river, and around a heavy concave bend in the river, 
and the lines were laid with reference to this. It is not 
uncommon to call in the aid of such a river to fill behind 
stone embankments previously made, but it is not known 
that intervals have been left in the stone embankments 
whereby as good work is secured at a great saving of 
cost. 

To calculate how fast such work can be filled with 
sand, when the river runs five miles an hour, and a tum- 
bler full of surface water carries one-quarter inch of sand 
would be a difficult problem to solve, but whys such 
water so ladened, loses a portion of its velocity, the filling 
goes on with remarkable rapidity. 
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TECHNICAL EDUCATION. 








Perhaps there is no subject of such vital importance to 
the engineering profession as that of technical education. 
Less than two years since this subject was brought be- 
fore the American Society of Civil Engineers by some of | 
the representatives of our technical schools and referred 
to a committee who reported back that it was a subject 
to be best decided by the schools themselves and the 
results of their competition. This was certainly evading 
the question and could not help the schools in their laud- 
able desire to improve their courses of instruction. 

It was very gratifying to learn that the Joint Meeting 
of Civil and Mining Engineers had set apart a day for | 
the discussion of this subject at their annual meeting this | 
year at Philadelphia. Two days, the 19th and 2oth of 
June, were spent in this discussion, during which about 
twenty-five papers were presented. In our report (No 26) 
the leading ideas of many of the papers are given, and 
when the papers are published in full, in pamphlet form, | 
they will constitute the best contributions yet offered to 
the literature of the subject. The thoughts of such men 
as Dr. Raymond, Thos. C, Clarke, Coleman Sellers, W. 
Milnor Rogert, Ashbel Welch, Prof. Roberts and A. L 
Holley, together with such distinguished foreign visitors | 
as Capt. Douglas Dalton of London, and Dr. Wedding 
of Berlin, all men of acknowledged ability and weight in 


their several professions, must have its influence in 
moulding the future of engineering education. 

In the absence of the actual papers it is impossible to 
sum up Closely the results of their deliberations, but 
while they seem far from agreeing in all particulars, on 
some general points there was a remarkable unanimity 
of opinion. Almost every speaker agreed that the re- 
sults of experience shows the value of a broad foundation 
of general culture as a basis for technical training. All 
were agreed on the necessity of practice before, during 
or after, the theoretical course, although there was a con- 
siderable difference of opinion as to the proper time to 
ntroduce this practical training. It was also generally 
admitted that it was unwise and unjust to confer degrees 


on graduation. 
With these general conclusions we aae in most 


thorough accord. 

We remember a saying of Dr. Davies, formerly of West 
Point, that a student who came to his classes with a good 
classical preparation could learn more mathematics in | 
two years than another, without such preparation, could | 
in four. This is probably true of all technical courses, 
and it makes very little difference whether the prelim- 
inary training is classical or otherwise provided the dis- 
cipline is there, although that peculiar drill in close hab- | 
its of observation which one gets in the study of natural 
history, and the accuracy and sharpness of thought and 
scientific training of the imagination which one gets in 


descriptive geometry and kindred studies, seem the best 
preliminary to technical courses. We are not marking 
out a course of training, but only mention these two sub- | 
jects as most directly contributing to the habits of 
thought of an engineer. 

It is a subject of great interest, especially in this 
western country where most people call a man who can 


run a line by needle an engineer, and where every county 
or town surveyor hitches C. E. to his name, nails up a 


shingle, and armed with a Trautwine, is prepared to de- 
sign anything from a highway fence or a tile drain, up 
to a bridge of a 1000 feet span, or a sewer system or 
water works, etc. 

What is worse, the western college has tacked on an 
engineering course, run by one man power, and however | 
good he may be, it is utterly impossible for him in four | 
years, the largest part of which is devoted to general 
subjects, to give more than the most superficial train- | 
ing,and yet the fledglings are sent forth with a mammoth | 
C. E. which is the most conspicious part ot them. We | 
remember a case of a college of some note in which the 
Prof. of Engineering labored for two years to convince 
the faculty that a little land surveying and railway work, | 
coupled with a course in bridges, with no more mechan- | 
ics to back it than can be found in an elementary work | 
on physics, did not constitute a course in Civil Engi- 
neering. It seems a disgrace to the profession that such 
things can be. 

We believe, that in the profession of law, a man is 
obliged to be admitted to the bar by a judge of the court 
in which he intends to practice. But doctors and engi- 
neers can hitch titles behind their names and stick out a 


shingle anywhere. The same is true of architects, not 


| its falling and becoming a total wreck. 


| shall be able to practice, except in a subordinate position, 
who has not the proper trade mark. At the same time 
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half of whom know enough to calculate the strains ina 
roof. A case in point is the roof of Memorial Hall at | 
Philadelphia, which had to be strengthened to prevent 


Without saying more we would advocate that such 
societies as the American Society of Civil Engineers 
should give degrees or admit a man to practice, in a 
manner similar tq admittance to the bar in law practice, 
and that sucha sentiment shall be created that no man 


we should make the engineer responsible for the charac- 

ter of his works. Let the engineering schools give some 

minor degree if they desire, but like the law schools let | 
their graduates stand the test of examination by men 
who have achieved something like a reputation in their 
profession. 


Spaeaneneaaiaeeeeee } 





A SECOND French canal scheme, which we omitted to 
mention in our last issue, is being quite seriously taken 
up, the Ministers of Finance and Public Works having | 
the project under consideration. The canal is to be 
sufficiently large for vessels of 250 and 300 tons. The | 
route is by the Seine, the old Burgundy canal and the 
Rhone, and will save about 1000 miles of navigation to | 
all heavy articles of freight, to which class of traffic it will 
most probably be confined. The depth will be 13.5 
metres on the Rhone and 2 metres elsewhere. The 
locks will be 133 metres by 12 metres. The estimated | 
cost is 65,000,000 francs; 10,000,000 francs on the low- 
er Seine, 5,000,000 on the upper Seine and Yonne, 10,- 
000,000 on the Burgundy canal, and 40,000,000 on the 
Rhone, The works can be completed in six years 


and it is believed will retain in France much traffic 


which is likely to pass via Austria on the completion of | 
the St. Gothard Tunnel. 





MR. PULLMAN seems to have met with considerable 
success in introducing his coaches in England. It is! 
now about two years since he introduced them on the 
Midland Railway, and the discussion that took place in | 
English papers was very interesting to Americans. We 
learn from Engineering that this company has twenty- 
five Pullman cars in operation, and that the double bogie 
system has met with such favor that bogie trucks of four 


wheels and even six wheels, as used here, are coming 
into quite general favor for passenger traffic Forty-four | 
carriages mounted on six whee] bogies are now being | 
built for the Midland, the designs of the bodies being 
modified to suit the special requirements of English 
traffic. Fuil as much dead weight is put into these car- 
riages as into our own Pullman cars. English engineers 
are much more inclined than formerly to go out of their 
own country for a good idea. However, they never 
adopt an idea without attempting to modify it, as was 
illustrated by the adoption of the Westinghouse air | 
brake ; it giving rise to a score or more devices for ac- 


complishing the same object, each, however, inferior to 


its prototype. 
The day is certainly past when everything on-insular | 
is unworthy of notice. 








THE waters of lake Michigan usually stand about two 
feet (average 1.83 feet) above datum. During the first | 
part of the present month they have risen to a height of 
3-4 feet above datum, a height unknown during the past 
19 years and only exceeded in 1857. 


The people of Grand Crossing and South Chicago are 
much exercised about it,as in many portions of the town 
the land is but 1% to 3 feet above the present surface 
of the lake. Various plans are recommended for relief. 


among which is a canal forty feet wide and six or eight 





feet deep, extending from the Calumet River near the 
railway bridge, two miles, to the vicinity of Cottage | 
Grove Ridge. We do not desire any corner lots in that | 


vicinity at present. 








WE learn from the Railway World, that Senator 
Jones and his associates propose to build a road from 
Los Angelos, Southern California, to Ogden, Utah a 
a distanee of 686 miles. The road form Los Angelos | 
to the Port of Santa Mornica, 16 miles, is now in opera- 
tion and will be the outlet of the proposed line to the 
Pacific. This route is shorter by 250 miles, than from 
Ogden to the Pacific by the Central Pacific Rail- 


road. From Los Angelos two routes have been sur- 
veved to connect with the Utah Southern Railway, 
the most direct of which runs as straight as possible 


to Cajon Pass, thence via Camp Cody and the Old 


| Salt Lake wagon road, via Pioche, to the drainage of 


the Rio Virgin near St. George, m Southern Utah; 
thence north to a connexion with the Utah Souther 
Railway at Nephi, its presentt terminus The Utah 
Southern is now constructed 130 miles south from Og- 
den, and will be pushed to the Colorado River in order 


to reach the coal and iron fields of SouthernUtah 





AN engineer in Hartford, Conn., has obtained a 


| patent upon an invention of his own which he calls a 


feed-water indicator. It is designed to be applied to 


| steam boilers, either stationary or movable, and its use 


is to show whether the feed pump is working properly 
and forcing a current of water into the boiler. It is 
inserted in the feed-water pipe between the pump and 
check-valve, and any failure of the water supply is 
promptly noted. Connected with it is an arrangement 


to be used in locomotives, by which the engine driver 


} can readily see by the dial in the cab whether or not 


his pumps are working, whereas he now has no as- 
urance that the pet-cocks, when closed, have not stop- 
ped. This instrument, if it proves to be all that the in- 
ventor thinks it, will do much to lessen the liability of 


explosions. 





THE success of the Boston, Kevere Seach and 
Lynn Railroad has startled into life numerous schemes 
for shorter or longer narrow-gauge lines to radiate 
from Boston in all directions, No very careful calcu- 
lations of probable receipts seems to be made; yet, in 
many cases, the proprietors will come into competion 
with the old established roads, they can but reasonably 
expect to carry but little freight, they will have heavy 


land damages to meet, and will find that a suitable ter- 


| minal station in Boston can be obtained only ata great 


expense. They talk of carrying transient passengers 
for one cent per mile, and of selling season tickets at the 
rate of one-half cent per mile. The suburbs are thickly 
settled, and low fares will attract custom, but a road 
must be built very inexpensively to pay at those figures. 
The plans to which we refer, are set forth by the Nar- 
row-Gauge League and Construction Company, and the 


matter is to be thoroughly agitated in each town. 





IT 1s proposed to build a net work of narrow-guage 
railways from Boston to many of the principal towns 
between that city and Worcester and Fitchburg. The 
difficulty of entering Boston without cost, is proposed 
to be met, by a pile bridge over Charles River and a 
tunnel under Beach Hill, coming out on Pemberton 
Square, or Washington street,near the old South Church. 
As the tunnel will run below buildings and sewers, the 
land damages are reckoned ata small figure, and a base- 
ment of a large building will be used as adepot. This 


portion of the scheme reminds one of the Metropolitan 


| Railway of London. The Newton and Boston narrow- 


g 
Ne 
3oston, Watertown and Waltham, with a branch to 


zauge line has been surveyed through Brighton and 
Jew 


ton to East Natick. Another proposed line is the 


Cambridge. Movements are said to be making to finish 


| the Massachusetts Central asa narrow-gauge to West 


| Boylston, and lay another rail thence over the Nashua 


Railroad to Worcester. From Boston on the Central it 
is proposed to lay a third rail over the Boston, Clinton 
and Fitchburg R. R. to the latter city. Then another 
line is proposed, from the west end of the tunnel and 
Charles River, through Brighton, Newton, Wellesley, 
Natick, Framingham, Ashland, Southboro and West- 
boro to Worcester. The freight depot would be located 
on the low land outside of Boston. These schemes are 
sufficiently comprehensive, and it remains to be seen 
how they will be practically considered by the committee 


interested. 








THE American Cabinet Maker gives some directions, 
as follows, for the sharpening of edged tools: ‘The 
grindstone should not be less than two feet or eighteen 
inches in diameter. It should revolve to meet the tool 
(except when grinding very fine or delicate tools). In 
grinding a chisel, for instance, it should be held firmly 
onthe stone without moving, until a slight wire edge 
is felt on the other side which may easily be told by 
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passing the thumb over the opposite side tothat which is | 
being ground. When this is felt, turn the chisel over, | 
and proceed in the same manner until the wire edge is 


transferred to the opposite side. It should now be 
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It gradually grew brighter as it ascended, until in | of path, and the earth’s attaction would have been pow. 


the middle of its course it appeared as brilliant as a | 


erful enough to absorb the wanderer to her bosom. Asit 


magnesium light, which it much resembled in character, | }§ the original orbit is destroyed beyond repair ; the little 


and again faded out very much as a rocket in the upper | 


planet being sent off in a new direction into space, with 


whetted on an oil stone, taking care to hold the tool | part of its course. No explosion or noise of any kind | 4" altered axis of revolution, and a different period 


It should be whetted, first on one side and 


upright, 
then on the other until the wire edge appears off; | 


1 
| 
: | 
now take a piece of deal, free from grit, and draw | 
. ° | 
the edge of the tool across the grain; if it has been | 


properly whetted the wire edge will now be prop- | 


erly removed. Gouges are only ground on their con- 


vex surfaces. They should be ground until a wire 


edge can be felt by passing the finger along the inside 


of the gouge. This can be removed with the oilstone 


and deal. While grinding gouges they should be con- 


stantly turned from right to left, or the edge will be | 


full of notches. Tools for soft wood should have a long 
bevel edge to make them cut keen. 


bevel is best.” 





THE ‘Treaty ot Washington” allowed mutual nav- | 


igation to American and Canadian boats of certain 


rivers and canals bordering the lakes. Our Govern- 
ment has refused admission to Canadian tugs on certain 
rivers, especially in the case of tugs ladened with Jumber 
going below Albany. The Canadian government, 
fter protesting, has issued retaliatory orders not to ad- 
mit American tug boats into the Richelieu and Ottowa 
rivers. The Canadian papers also advocate closing the 


(Chambly locks to our canal boats. It is hoped that the 


existing complications will be adjusted during the pres- | 


ent business stagnation as they would be very embar- 
rassing on a revival of trade. 


AT a late meeting of the Physical and Natural Histo- 
ry Society of Geneva, M. Turrettini, who has to make 


frequent visits to the boring of the St. Gothard tunnel, | 


gave an account of a phenomenon which is often pro- 


When the 
rock is shaken by the explosion of a mine the report is 


duced in the granitic mass of the mountain. 


followed, at unequal intervals, by other spontaneous ex- 
plosions at considerable distance from the charge, of 
which the cause is unkown, and which are attended 
with serious results to the workmen, 
is new, and appears to indicate a kind otf tension 


inherent to the formation of granite, which, when 
agitated at one point, is transmitted to a distance 
sO as 


suddenly to disengage large fragments of 


material. It may be compared wijh the experiment 


daily made by the quarrymen who work the erratic 
blocks in the valleys of the Alps to obtain building 
materials. They use wedges of wood, which they drive 
into holes drilled for the purpose, and which being 
wetted, cause, by their expansion the disjunction of the 


yranitic masses, 





This rupture is always accompanied 
by an explosion more or less violent, and the two sur- 
faces cannot again be exactly fitted to each other. A 


deformation of the material occurs, leading to the 


presumption of a state of tension existing in the con- 
titution of the rock itself. 





M. MAGNON has been investigating the transmission 
of power to long distance by means of an electric cur- 
rent transmitted along a wire or cable. He proposes to 
employ a Gramme magneto-electric machine which trans- 
forms the mechanical force into electricity, and againa 
second machine used in an inverse manner to reconvert 
the electric current into mechanical force. It is asserted 
by M. Magnon that this can be done with less mechan- 
ical loss than by any other method of transmission. If | 
this be so the transmission of power to long distances 
will become, comparatively, an easy process and it will 
be no longer necessary to place large manufacturing es- 
tablishments near a water privilege or other source of 


no T 
} wer. 





The Meteor. 


A meteor of extraordinary brilliancy passed over this 


region last Saturday night, and it is due the scientific | 
world, that the facts, so far as ascertained, should be put 
on record. Wesaw it at Evanston, 12 miles north of | 


Chicago, on the lake shore. It first appeared nearly 
due east, at about 8:45 P.M. from 25° to 30° above the 
horizon, and took a course about 40° N. of west about 


oc 


25° from the zenith, and disappeared at about 50° above 
the horizon. 


| was noticed. 


About a half inch 


The phenomena | 


|} much more. 


| but one of the class notwithstanding. 


It appeared about the size of a man’s hat, | 
and a train as brilliant as the meteor itself was observed | 
throughout its whole course for some 20 seconds. 
Through the central part of its course, occupying about | 
40°, the train gradually faded away as it broadened | 
| and divided into patches of nebulous light of an aurora 
| like color, lasting nearly 20 minutes. 

| The illumination o1 surrounding objects was very | 


brilliant and ghastly. We learn from our exchanges | 


that the same meteor passed over Marshall, Mich., at | 
8:45, about 30° north of west; path serpentine, just be- | 
fore disappearing ; smoke visible 15 minutes. 
| It pased over Joliet, Ill. from S. E. to N. W,; also 
over Oregon, IIl., where it was observed to explode | 
when apparently on the ascent. It was seen at 

Battle Creek, Mich., appearing in the constellation of | 
| Ophiucus, describing a semicircle to the southwest, | 
| where it burst with a report, about 10° above the horizon | 
| near the constellation of Leo. It passed over St. Jo- | 
| seph, Mich., and disappeared suddenly over the lake | 
| without explosion. At Valparaiso, Ind., it appeared | 
| at a point a little N. of E., 55° or 60° above the horizon, | 
| for a distance of about 40°, in a direction a little N. of | 
| W.. At Clinton, Iowa, it was seen in the east moving | 
| nearly paralell to the horizon. At Indianapolis Ind., 

it was seen among the stars of Cassiopeia, low down, a 

| little east of north. At Chicago it appeared about 25° 

above the horizon near the head of the Dolphin, a little 

to the S. of E., passing upward to near Gamma in the | 
| Swan, and disappearing at an altitude of about 50°,a 
| little to the N. of E. 
Mr. C. W. Irish of Iowa City, Ia., send us the fol- | 
| lowing description. 

| Dear Sir.—On Saturday the 8th., at about 8 o'clock 
in the evening, a large and beautiful meteor was seen, | 
about due east from here, altitude, about 30° or 35° and | 
motion from right to left and downward. The trail | 
was light for some minutes after the meteor disappeared. | 


All the accounts agree as to its unusual brilliancy and 
the remarkable persistency of its train as seen at Evans- 
ton, but there is some discrepancy in regard to the| 
other evidence. 

Prof. Colbert of the 7ribune staft, to whose article in 
the 7ribune of July 13th, we are indebted for part of | 
our notes, gives a summary in which he says the meteor | 
was visible as fareast as Toledo, and the object passed 


on a Jine very nearly through Berrien, Mich., trending 
several degrees to the N. of W. Its nearest approach to 


the earth was not less than 60 nor more than 70 miles. 
The main body of the object undoubtedly passed on in 
its journey through space although theintense heat gen- 





erated in passing through our atmosphere caused partial 
disintegration, the falling fragments being mistaken for 
an explosion, which it was in one sense of the term. Shin- | 
ing by reflected light alone, the object must have been 50 
yards in diameter but brilliantly incandescent as it was, 


the object was at least a yard in diameter and probably 


We give the following extract from his 
article as of general interest. 

“Our visitor of last Saturday is only one of many 
A little | 
larger than the average , inasmuch as they do not aver- | 


age more than a few grains each, while this Triton | 


millions which pay us their respects yearly. 


among the minnows may contain several tons of matter ; 
Many of them | 
fall to the earth and have thenceforward no individual 
existence. The others haul off, after a narrow escape | 
from collision with our planet, and travel on as before. | 

Not so either. Take this mass as a sample of the | 
rest. It was coursing about the sun in an orbit of its | 
own, Traveling at a rate of not less than 18 nor 
more than about 25 miles per second, it camenear | 
the earth’s orbit at a time when the earth was 
Traveling in nearly an opposite direction the little 
wanderer rushed into the upper regions of the earth’s 
atmosphere with a relative speed of some 40 miles per | 
second. 


Two sets of altered conditions were the neces- | 
sary consequence. Its flight was impeded, and its velocity | 
diminished by the impact, while the attraction of the 
earth drew it “downward” from the path it would oth- 
erwise have pursued. A few miles nearer to coincidence | 





| as to be visible to us. 


| several officers of the United States Engineer 


around the sun. But the concussion with our atmos. 
phere has wrought many other changes, affecting the 
integrity of the mass itself. From being a cold body, 
chilled nearly to the temperature of the interplanetary 
spaces, it became heated by air friction to a temperature 
more than 2,000 degrees, and thus became so luminous 
The air through which it passed 
also became so intensely heated as to be self-luminous 
after the little planet had left the neighborhood of the 
incandescent air. The mass itself, after having lost a 
portion of its exterior by the unequal expansion due to 
so sudden a change of temperature, passed out into 


| space, probably cooled down far below the artificial zero 


of temperature. 

The luminosity of the path of the meteor was largely 
due to the incandescence of the particles which were 
stripped off in the passage through the upper air. Their 
light was visible for many minutes, and the apparent 
position of the track changed in the sky by the slow 
sinking of these incandescent particles, combined with 
the fact that the rotation of the earth carried them 
away from the stars in the background of the ethereal 
vault beyond. 





Newport, R.1., Water Supply. 


The city of Newport, R. I., has granted to Mr. Geo. 
H. Norman the exclusive right of constructing water- 
works in said city, for the supply of water for domestic 
and public use for the term of fifty years, and has voted 
to him all its rights in Easton’s pond and in its land 
around said pond. The works are to cost not less than 
six hundred thousand dollars, and are to be begun with- 
in six months. Mr. Norman is to build the water-works, 
lay the pipes, etc., at his own expense, the city to ex- 
einpt them from taxation for fifty years, he, of course, to 
have the revenue from the water rates. Mr. Norman is 
a native of Newport, and owns one of the finest estates 
in the place. He is willing to sell the property to the 
city at any time after five years, at a fair rate, and guar- 
antees to furnish the water at rates which will compare 
favorably with those charged in other New England 
cities. 





“A CALL FOR FAIR PLAY.” 


Written for Engineering News. 








BY J. A HAYWOOD, C. E. 
In your issue of June 17th, 1876, you published an 


| article entitled, “A Call for Fair Play,” credited to the 
| Detroit Free Press. 


In this article there are some 
statements which although not absolutely false, are so 
artfully made that they tend to mislead and prejudice 
the casual reader. 

It is now considerably more than a year since Mr, 
Eads commenced his jetty work at South Pass, Miss- 
issippi River. Failing to accomplish his work as fast or 
as successfully as he had promised, he began to attack 
Corps, 
declaring that their opposition prevented the success 
of his plans. I would like to know how the opin- 
ion of any man, whether a private citizen or an 
army officer, would in any way affect the success of the 
jetties, when Mr. Eads has indisputable power to use 
any means he may see fit to secure the necessary depth 
of water at South Pass. 

There is but one way in which it can affect the 
work and that is, as méntionedin the above article, to 
prevent people from investing capitalin a dubious en- 
terprise. If, now, men ina position to judge, firmly be 
lieve that any great enterprise involving millions of 
private capital would certainly prove a failure, would 


| it be right for them to stand back and say nothing, 
|near the point of intersection of the two orbits. | 


thereby silently assenting to the experiment, and in- 
ducing hundreds of men to invest capital, absolutely 
certain to be lost? Certainly not! and Gen. Hum- 
phreys and Major Howell, in making their opinions 
known to the world and showing people why jetties 
cannot, in their opinion, succeed, are doing no more than 
justice demands. i 
Between the years of 1850 and 1860, Gen, Humph- 
reys, personally, made a series of surveys which included 




















H 
a 
* 


SNC Oe Re IRE a 


2, 


Pee 


sb as: 


eae 


a 


July 15; 1876. 


the delta of the Mississippi, the result of which may be 
found in that most valuable work, ‘Humphreys and 
Abbott’s Report on the Hydraulics of the Mississippi, 
River,” Since the close of the war, a series of surveys 
have been continued from year to year, which, in com- 





pleteness and accuracy cannot be excelled. The com- 
piled results of these surveys give rise to facts which are 
indisputable, and which show conclusively that the 
failure of any system of jetties to bring deep water to 
South Pass, or any other pass at the mouth of the 
Mississippi River, is merely a question of time. 

In your issue of June 24th (page 204, Vol. 3) in an 
article credited to Zhe Nation, the statement is made 
that Mr. Eads “has become involved in an unfortunate 
and unnecessary dispute with Major Howell of the 
United States Engineers.” 
lished letters and articles attacking his private character 
and his exercise of duty as a public Major 
Howell has published but one reply. That appeared 


in the V. O. Republican, about the Ist 


othicer, 


was a refutation of the charges against him. In this 
letter he showed conclusively that the actual depth of 
water through South Pass jetties has been misrepre- 


sented by Mr. Eads, and that the rate of advance of the 


bar at South Pass during the past year has been many | 
times greater than its normal rate of advance as deter- | 


mined by observations extending back for several years. 


Major Howell is a man whose reliability of statement | 
cannot be impeached, and any statement made by him | 


can be implicitly relied upon. In justice to him and 


in accordance with the demand for “Fair Play” issued 
by ENGINEERING NEWS, 


communication before the numerous readers of the col- 


I trust you will place this 


umns of your valuable paper. 
NEW ORLEANS, July 3d, 1876. 





Personal. 


We were pleased to receive a call this week from Mr. 
Ernest Pontzen, C. E., Member of the Austrian Commis- 
sion to the Centennial. 





NOTES. 





Saginaw, Mich., has 434 miles of public sewers. 


London has 686% miles of constant service water 


mains. 

Lawrence county, Ohio, furnaces made 43,157 tons of 
pig iron last year. 

The copper mines of Newfoundland are being devel- 
oped with great success, and large deposits of lead have 
Leen discovered. 


54,000,000 gallons of water was pumped at the Chica- | 


go water-works one day last week. We believe this is 


the greatest quantity 


Statisticians estimate that there are now at work 500,- 
ooo steam engines, with a total power of 12,000,000 
horses, corresponding to the muscular strength of 100,- 
000,000 men, 


The Central Pacific Railway Company have built 
over 200 miles of tracks this year at an average cost of 


$30,000 per mile, giving a total expenditure of $6,000,- | 


ooo for the construction of the year. 


Newport, R.I., is so happy over the prospect of hav- | 
ny a public water supply, that when the acceptance of | 


the recent proposition of Mr. Norman was made known, 
the bells were rung, the firemen paraded, and guns 
fired, 


Iron water pipes lined with glass, for domestic supply, 
have been used in several houses in New York and are 
very highly spoken of. The danger from the use of lead 
pipes or the various combinations of lead and zinc, or 
lead and tin, is entirely obviated. 


The New York Tribune is authority for the state- | 
ment, as coming from Gen. John Newton, that the ex- | 


plosion at Hallett’s Point will not take place until Sept. 
Ist. The excavation has been completed for some time 
but the contract for explosives is not yet closed. 


The last brick is laid in the Hoosac Tunnel. 


State Railway Officials have ordered steel rails for the 
whole distance between Greenfield and Bradwell’s Ferry. | 
Arrangements have been made for the running of through 
tras from Boston to Troy, Albany and Saratoga. 





In reply to numerous pub- | 


ver pumped in one day in this city. | 


The | 


ENGINEERING NEWS. 


The Union Canal extends from Middletown, on the 
Susquehanna, to Reading, on the Schuylkill, seventy- 
nine miles. It was suggested by William Penn, in 1690, 
surveyed by David Rittenhouse, commenced in 1764, 


finished in 1837, when the first boat passed through it. 


The new water-works in Athol, Mass., are well under 
way. The large reservoir, to cover about sixteen acres, 
is nearly cleared of brush and trees. The lower reservoir, 
for supplying the Lower Village, contains two acres, and 
will give 300 feet head. The main pipes will range from 


| 12 to 4 inches in diameter. 


We gather from the official report of the St. Gothard 
Tunnel that the monthly progress at the 
| 380 feet ; and at the southern end, 200 feet. 2 
are completed, about 10,000 feet at each end; 50,000 
feet remain and at the present rate of progress (about 
600 feet per month) the tunnel will be completed in 


about seven years. 


of June, and | 


One hundred and sixteen men have been discharged 
at the Springfield, Mass., 


the various departments as follows, Water shops, 32; 


machine shops, 14; milling shop, 28; filling shop, 37; 
| stocking shop, 5. Work is expected to start up at the 


of muskets will be reduced nearly one-half. 
) 


Six, I00-ton guns are now being constructed by Sir 


W.G. Armstrong for the Italian navy. 
| be constructed of steel coils shrunk about a steel tube. 


| The length will be over 30 feet and the diameter of the 


| trunnion coil 63¢ feet while the bore is 155 inches; | 


| they are loaded at the muzzle. 
| edented size and weight special plant has been devised 


| for their manufacture. 


| The city of Eau Claire. Wis., voted on the 11th inst. 


| * . . 
| to donate to the Eau Claire Dells Improvement Compa- | 


| ny $100,000 to build a dam at the Chippewa Dells. 


nally settled last winter. The engineer's estimate of the 


cost is about $140,000. The total cost of the works, 


with the necessary land, etc., will be $300,000. It is 


posed the measure thus far, 


sued restricting the council from issuing the bonds of the 


city, and that the supreme court will have to decide up- | 


on the legality of the bill before work can be begun. 


A special dispatch to the Tribune of July 6th says 


that in a week from this date the first locomotive to be 


| ning at Thunder Bay. Some twenty-five miles of the | 
road are ready for the rails that are on the spot, and 


nothing now stands in the way of a speedy final con- 
struction of the whole sixty miles of the road between 
Thunder Bay and La des Mille Lacs, thence to Rat 
Portage, from which pwint to the Red River the railway 
will come into service again. 
communication by water with Pembina during the con- 
struction of the line between Rat Portage and La des 


Mille Lacs. 


The workmen employed by Capt. Eads, on the Mis- 
I jetties live in huts in a canebrake swamp, 


| sissippi river 
| 

| and every rise of the tide covers the ground with water. 
They also endure the bites of unusually large mosqui- 


toes and the proximity of alligators. The streets of Port 


| Eads, as the village is called, are planks laid on posts. | 


| The jetties are built of willow matting, alternated by 
| layers of stones. 
near by, the supply being equal to the immense demand. 


which the mats are made by laying the willows cross- 
wise and lengthwise until the mass is thirty inches 
thick. 
| gether after it is pressed compactly. 


Strips of wood, firmly bolted, hold the mat to- 


| towed to the spot where it is to be used, attached to 
| guide posts, and piled with stones until it sinks, Each 
mat is a hundred feet long and from fifty to fifteen feet 


| tapering jetty. 


In Carlisle, England, the death rate now is II per 
1,000—as the result of sanitary safe-guards and syste- 
If such exemption be possible there, 





| matic supervision. 
why not elsewhere or everywhere ? 





northern end is | 


}, OOK feet j 


armory, proportioned among 


go Railroad Company, with a capital stock of 


institution about the 17th, when the daily production | 


The guns will | 


Owing to their unprec- } 


For 
the past fifteen years the Dells bill has taken up a large | 


part of the time of the Wisconsin legislature, and was fi- | 


expected that the city of Chippewa Falls, which has ope | 


will have an injunction is- 


employed on the Canadian Pacific Railway will be run- | 


There will be temporary | 


| small cost. 


The willows are obtained on an island | 


On the bank of the island is a sloping platform, upon | 


Then it is launched, | 


| wide, according to the place it is made to occupy in the | -ppe gauge is to be three feet six inches. 
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Railroad News. 


Colorado starts out on her career asa State with 66 
miles of railroad, all of them centering in Denver. Seven 
years ago not a rail had been put down nor even a sur 


vey made. 


The | ui ti } j 
The work of substituting the wooden bridges on the 


? , W ‘ 
line of the Boston and Albany railroad with more sub- 


Stantial structures of stone or iron, is progressing tavor- 
ably on the eastern division. The labor which would 
interfere with the running of trains is performed on 
Sunday, and a wrecking train runs out from this city 
every Sabbath loaded with workmen and _ tools 

The laying of the rails on the first divison of the St. 


Louis, Bloomfield & Louisville narrow-guage railroad was 


) 
completed on the Ist inst and trains are now running 


over this division from Swit o Bed- 


ford 


City, Greene Co., t 


Lawrence Co., Indiana, a distance of thirty-five 


miles. It is expected to complete the road this season, 


to a distance of sixty-five miles west of Switz City. 


Articles of incorporation of the Knightsville & Chica- 


$150,000 








have been filed with the Secretary of State of Indiana. 
The proposed line extends from Knightsville, Clay 
county, to some convenient point of intersection with 





the Zionsville, Terre Haute & Chicago Railroad, in the 


county of Vigo —Railway World. 





Mr. Henry Meiggs has submitted to the Peruvian 
Government a proposition fora new contract Ile 
offers to build, in three years from the date of contract 
the unfinished section of the Lima & Oroya road the 
Oroya, and further to extend it from that point to the 
great silver mines of Cerro de Pasco; also to build a 

} tunnel which shall drain those mines very much below 
the present drainage tunnel, which now limits the worl 


ing. In return he asks to receive, according to Peruvian 
mining law, the right to the body of ore between the 
present lowest tunnel at Cerro de Pasco nd the 
proposed new tunnel, also the right to enter and pos- 
| sess the abandoned and worked out mines there ar 

such new ones as have been and may be discovered on 


the line of the Oroya Railroad and its proposed exten- 


sion.—Raitlroad Gazette. 


The Dayton & Southeastern Railroad was chartered 


in 1871, and was intended to be a standard-gauge road 
Owing to the times, and scarcity of money,it was deemed 
advisable to build a road of three feet gauge. The 7eaz/- 
way World has the following: ‘One of the features of 
the narrow-gauge, as was demonstrated by practical ex 
perience, is the low cost of construction. Phelps, King 
now building this road 


to Xenia, Washington 


, Chillicothe to Jackson, Ohio, ad 


& Co. actually agreed and are 
beginning from Dayton, thence 
Court House 


114 miles in length, for six thousand five hundred dol- 


istance of 


lars per mile. This amount includes grading, ties, iron 
rail, and laying the track for tke rolling stock. The 
rolling stock, including passenger trains, can be put on 
| for six thousand per mile, making an investment of 


| twelve thousand five hundred per mile fully equippe 


The narrow-gauge will carry all that will ever be re- 


| quired of it for a local road.” 


Through the liberality of the Reading Railroad Com- 
pany the thousands of coal miners employed by it are 
having an opportunity of seeing the Exhibition at very 
A series of excursions has been organized, 
starting from different points in the Schuylkill region 
The first party arrived in Philadelphia-on Friday morn- 
ing of last week, and the second, bringing 1,200 passen- 
gers from Girardville, Shenandoah, and adjacent collier- 
ies, came on Saturday. The third, starting from the 
Mahanoy region, came on Tuesday last. Each day this 
week there will be an excursion. The intention of the 
officers of the company is to give every miner and every 
miner’s wife and children, a chance to see the wonders 


of the Fair. 


Work on the narrow-gauge road from Columbus, Ne- 
braska, to the Black Hills, has already been commenced. 


For the first time in its history, the Chicago, Burling- 
ton and Quincy Railroad has been obliged to cut its pas- 
senger rate between Quincy and Chicago. This has 
been brought about by a war which is going on between 
it and the Toledo, Peoria and Warsaw Railroed. 


te 
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Coal Washing in Illinois. 





Paper read by E. D. Meier, M. E., before the Engineers’ 

( f St. Louis, Mo., June 10, 1876. 
Although “ practical” men had tried to coke Illinois 
als, from mines in the vicinity of Belleville and further 
Kast, and declared against its possibility on account of 
presence of agents and circumstances alike unknown 


to chemical and engineering science, the knowledge of 


the cece 


55 met with by certain “benighted,” and we 


must suppose—" not practical” men in Belgium, Ger- 


many and Bohemia, in washing or concentrating impure 
and then col 


als ing 


ark 


them, induced several capitalists 
of 


‘St. ] 


ouis to emi in an enterprise this nature 
rly in 1870. 

Sundry specimens of lump and nut coal from mines 
Railroad 


ground and sized, then washed on the Os- 


m the Pittsburg were sent to Cologne, Ger- 


many, there 


terspey Jig and afterwards coked at the Gas Works 
ere fhe gas was found to be very good, and the 
ike sufficiently pure for blast or cupola furnace use. 
Che sizing had been perfect and the washing double 
in i¢ h LCase, 
rhe results averaged as follows 
; veil he a . nt 
l.ump coal, crushe 1, 13.94 per cen . ash ) Wreehed GAZ 
}.4 per cent. sulphur dial 
percent. ash 
Nut coal 15.57 per cent. ash } 
th a loss of from 35 to 4o per cent. in washing. The 
ike from this averaged 1o per cent. ash and 1.02 per 


nt. sulphur, and showed a coking loss of 40 per cent. 





his quantity, 60 to 6s per cent. of washed coal out of 


he crude mass, was considered possible only when ar- 


rangements were made for re-crushing and then re- 




















washing the middlings. ‘The consumption of water was 
not given. Nearly 25 per cent. of all the sulphur was 
found to be in the dust under 0.04 inch. 
Five analyses of as many different kinds of coke much 
n Tron Smelting in Westphalia were added, run- 
1 from 9.8 pe nt, to 12.7 per cent. ash and 1.3 per 
t ) per nt. sulphur and the desirable limits 
! 1 12 per cen ush and 1.75 per cent. 
iphur wl s somewhat wer in ash but erin 
Iphur than the average of the Oh iver cokes coming 
the 1a 
\ rt wa unmoned from Germany who put up 
work ens, the machinery being largely 
if m there. Unfortunately his knowledge of 
coal washing was merely practical, and having no scien 
tihe knowledge of the subject he naturally followed 
Westphalian precedents without making any allowances 
for the great differences between the German coals and 
rs in chemical constitution and mechanical structure. 
A second superintendent achieved but little better suc- 
cess and in 1872 Mr. J. W. Meier and the writer were 
led in a msultiz engineers, and in 1873 took 
irre the w 
\ rund records of any determinations of specific 
vity, mical assays, or even mechanical separation 
t al into its component parts. A few ash 
t howe ut the washing was very imperfect 
\ irre ar, t washed coal averaging as | 1 as 
13.35 per cent 
I the cor erat 1 of the pro lem before us we 
1 fir o deduce, from the theory of washing or cone 
ra y ilizing differences in specific gravity, 
Lin ve ules which all concentrators must fol- 
\ 
hiyst, The cru roducts should | crushed just 
m a mechanical separation of the differ- 
1 nents 5 prevent larg pieces of 
r materials from fl ating ll } ieces of the 
Second’ The crushing should be so arranged as to 
re e materials into grains whose three dimensions 
€ lerably regul polyhedrons. 
The Sizing—#, €., separation according to size of 
y means of screening, should precede the wash- 
I concentrating 
Fourt Suction must be prevented in the jigs, as it 
iteferes with the action of specific gravity. 
Phe last would seem so self evident that I should 
se no words about it were it not that there are jigs 
manufactured to this day whose action is made to 
el rgely upon suction, #7. ¢. upon the pressure of 
atmosphere upon the surface of the mineral to be 


concentrated, 
lo illustrate let us consider two very simple problems: 
We are to 


separate pyrites of 4.9 specific grav- 


tom g 
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ity from coal of 1.29 specific gravity, water being the | 
unit. t 
2d. To separate galena of 7.4 specific gravity fen | 
limestone of 3.18 specific gravity. 


Allow six inches for height of discharge or overflow. 


On one square inch of surface on grating or solid bot- | 


we would have a pressure 
In Case I, 


1.05 Tbs. 


.-0.28 Tbs. 


be 


In Case TT. 
. -1.60 tbs. 
Limestone. . . .0.69 tbs. 


Galena..... 


Cemisss cy. 


| 

Deducting from each 0.22, for water, leaves as net 
pressure | 
PIE hi plait en dcciniccewt 0.83 tbs. = 100 per.cent. | 


CONN xo wkd caw sns noc e e 


7-23 per cent. 





| 

ee | 

A useful difference of 92.77 

Oe ee cee ee 1.38 Ibs. = too percent. | 
ERTIES 5's os 50 Ss sn ene 0.47 lbs. = 34 per cent. 


and a useful difference of 66 per cent. 


Enough to make coal rise above pyrites, and lime- 
stone above galena. But now add the atmospheric 
pressure where you introduce sacfron, even calling it 
imperfect and allowing it only rofbs. instead of 151bs., 


and we have 


Case I j 
PYTILES cc osescresocece ..-10.83 = I00 per cent. 
COA]. oc ccccecvcccvcsessccce 10.06 = 93 per cent. 
A useful difference of 7 per cent. 
Case II 


(tances hee ae. 


Galena......... 100 per cent. 


Limestone. ...05+00+20900%0.47 IDS == 92 per cent. 
A useful difference of 8 per cent. 
Which leaves it somewhat doubtful if the lighter will 
rise above the heavier, against the atmospheric pressure 
thus injudiciously introduced into the problem. 

from 


hese illustrations are easy problems, but how 


could such a jig act with such slight difference as 1.29 
spec. gr. for coal and 1.93 for bituminous shale, where 


in the natural state of affairs the useful difference is 
71.4 per cent., and with suction introduced. 

lo properly bring this atmospheric pressure into a pro- 
cess depending upon specific gravity for its accuracy is 
an idea worthy of the man who built the syphon to car- 
ry back water from his turbine up into his mill-pond 
in time of drouth. 

In spite of the rule above given, we shall still have 
middlings, or mixed product to deal with. These are 
caused by chance adhesions of small pieces of the differ- 
ent compounds, thus torming single grains of average | 


These 


and jigged, and thus with those quantites which will | 


specific gravity. must be again crushed, sized | 


always crush finer than intended, make up so large a 
proportion of the total, as to make the proper adjust- 
ment of the crusher or rolls, a matter of serious moment. 
For, as will be shown, a jig, as well as a screening 
drum can do more on large, than on fine grain, other 
things being equal. 
‘For a screening drum, this is too obvious to require ex- 
planation. 
to 


rain, a layer 0.2 inches high carried over, 


For a jig, where the wave corresponds in height 
the size of g 
would contain 4 times the material of one o.1 high, for 
the unit of width. This is modified by the fact, that 
small grains pack closer together than large ones, and 
that as we decrease the stroke we use more strokes per 
minute, 

The Osterspey jig which we found in use at the Coke 
Works was invented by Mr. Peter Osterspey, of Mecher- 
nich in Rhenish Prussia, * and is there run on lead ores 
of from 144 mm,, or from 0.06 inch, to 0.40 inches grain. 
They wash on these machines 14% millions cubic feet of 
ores per month, some of it being enriched from 1.8 per 


cent-to 70 per cent lead. 


Che product averages about 300 cwt. per hour per | 


jig of 22 inches width, the water consumption is I cu- 
bic foot per minute, equivalent to 0.35 galllons per inch 
width, per minute. 

Mr. Osterspey ver hour for 4 mm. 


gives 200 cWl, 


I 
for 10 


0.16 inch grain, and 350 cwt. mm. = 
inch grain, 

A coal somewhat similar to the Belleville coal is 
found in the Saarbruechen district of Rhenish Prussia, 


and we had examined the works there with a view to 


adaptation of methods and machinery to our coals. 


* This jig was patented Nov. 2, 1869, by Adolphus Meier & Co. 
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The best conducted works there used separating or 
sizing drums before jigging, though they had few kinds 
of impurities to deal with, their coals were richer in fixed 
carbon than ours, and a reduction of the percentage of 
ash from 19 to g, suffices to make a merchantable coke 

The loss in washing was variously given as 12,14, and 
as high as 24 per cent. 

The impurities were easily separated, being much 
heavier than the coal, none containing excessive per- 
centages of ash, 
would not show very badly in the days total washing. 


so that occasional inaccurate work 


Morover, the sulphur was all in pyrites in tangible 
lumps and not in flakes, and their lamellae as in ow 
coals, and there was very little, if any, fire-clay in the 
slack. 

About all the coal naturally breaks into nearly cubic- 
al fragments, making the crushing easy and the amount 
of dust small. In my judgment the washing loss should 
not run over 15 per cent in well managed works there, 
In structure, the coal has much thicker layers than ours, 
the laminae averaging about 


one inch in thickness, 


Hence, one inch was the maximum size of grain washed, 
lhe 
totals varied from 143 Ibs. to 230 tbs. of crude coal wash- 
ed per hour, per inch of width of discharge side, the 


giving of course, very good results as to quantity. 


average being 197 Ibs. 4 e., on grains running from 


| about 0.1 inch to one inch, generally classed in 4 sizes. 


The consumption of water was from 0.39 gallons, t 
0.76 gallons per inch per minute. 

All the more modern jigs discharged the coal over a 
bridge of the full width of the machine and as far as 


possible from the feed hopper. The slate or dross dis 
charges were various, some having full width and some 
having two round openings with plugs near the front 


Had the dross been as much in quantity as in our coal 


the latter would have been necessarily almost constant}; 
| open, causing much larger consumption of water. 


With these data before us, we determined to mak: 
our improvements, one at a time, testing the value of 
The first ste] 
was to determine the precise nature of our problem. 


sach before proceeding with another. 


We found the Illinois coal composed of six distin 
components in mechanical admixtures, easy to be dis- 
tinguished, and separated by eye or hand, with different 


specific gravities as follows. 


Good coal...... --1.29 spec. gr. 3 to § per cent. ash. 
Bituminous shale..1.93 ,,. 5, 72.25 per cent. ash. 
Fireclay...about..2.20 ,, 4 
Calcsfar......- SEI. ie 6 
PyTites..s.. 05.9%. . -4.90 a? 
Slates... .about..2.67 ee 


The bituminous shale contains a great deal of fine illu- 
minating gas, and is hence useful in boiler coal, but its 
excessive percentage of ash shows it very injurious in 
coke, whilst its small specific gravity makes it difficult to 
separate it from the pure coal. 

The calespar reveals its presence so plainly as to 


make it easy to deal with. 


The fireclay is a difficult 
body to treat, owing to its clogging the meshes of the 


screens, choking elevator buckets, and settling in a film 


over the washed coal. The flaky structure of many of 
the impurities, makes suction an enemy almost certain 


to defeat accurate washing. 


The coal consisting of thin laminae threw the washing 
of 1 inch grains out of the question, as high as 0.5 inch 


being first attempted, but a reduction to 0.42 inch a 
| the maximum became necessary, which of course reduced 


the quantity produced in greater ratio than it improved 
| the quality. 


A jig whose action is very uniform, and not liable to 


| derangement while discharging the dross was indis 
' 


| pensible, 
| Fortunately the Osterspey jig has all these good 


| points. 
Certain improvements in constrnction became neces- 


sary to adapt it to its work on Belleville coal until it 


assumed shape here given. 
The upper box A B is composed of 2" plank, feath- 


ered at the joints, and bolted toa stout bottom frame 
of 4° X 8" scantling and an upper frame of 3° X 6 
The bottom frame serves to rest it on floor timbers, 
either length or crosswise as most convenient. The 
lower box C, also of 2” plank, fits into it, secured by 
heavy feathers and bolts. It is pointed toward fie bot- 
tom to cause the fireclay etc. to settle around the mud- 


valve M through which it is discharged. 
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Section & Front View of Osters yey Valve. 
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The upper box has a rear chamber 7 with plunger ? 
1 


bottom g g, by means of the diaphragm Ee. 


js separated from the forward «chamber with 


and 





screen 
This is double and admits the water supply pipe, H 
and the mud-valve rod 7 both of which pass through 
the crossplate ¢ which forms a fulcrum for the mud- 
valve level m and a support for the housing H carrying 
the two shafts. The forward shaft carries a pully S and 
a slotted cross-head T in which a tee-headed bolt I is 
A sleeve 


n the bolt I works in boxes sliding freely on the guides 


clamped at a point giving the desired stroke. 
Gattached to the rear shaft thus giving a quick down- 
stroke and slow upstroke to the crank K and the plung- 
er P. 

The bed g is made of fine wirecloth, Supported on 
coarser netting, or on perforated plates of iron, braced 
by six small angle irons crosswise, and two heavier ones 


ngthwise, held down by keybolts @ a—and resting on 


ie 





i narrow cast iron frame / /. 


By driving back the keys and unshipping the six bolt 





. aa the whole bed can be lifted out and replaced in ten 
minutes. By having a few extra bed-screens on hand, 
we avoid delays in case of choking up by fireclay, or in 
case of repairs to screens. 

rhe screen plates perforated with fine holes in use in 
Europe will not answer, frequently choking up w ith fire- 
clay several times a day. 

[he coal is fed through a hopper F and wader the 

x ] which regulates the quantity. 

‘ It is jigged along the whole length of the screen g 

, the washed coal discharging over the bridge through the 

: hopper D. Che slates and dross pass through a slot 

i ush with the bedscreen and through the valve V and 

ES rop into a pocket, from which they are occasionally 

i drawn by means of the slate valve O. 

Fy The main valve V consists of part of the periphery of 

» a cylindrical roller which has been perforated by a num- 
ber of parallel triangular prisms. This presents to the 

| charge slot a number of triangular openings, giving, 

% equally distributed over its entire width, st as much 
free area as is required to continuously discharge the 

, lross as it accumulates on the bed 2. 

é When it becomes necessary to open the valve O, the 
valve V is momentarily closed by wirning the lever t 

V presents its smooth cylindrical surface to th 

a harge slot.—Then O is thrown suddenly open, the 

; dross washes out, UO is as rapidly closed a \ »wly 

% returned to the position previously determined as giving | 

: the required discharge area. 

Che plunger has valves /, ¢ of such opening as to pre 


ent any possibility of suction. 
, The feed pipe 7 supplies water when needed to fill 
or to supply the waste when V is closed and O 

; en. 

| I'he value of having the lower discharge as fat pos- 
sible from the feed and of the full width of tl creen, 
whether in washing coal or concentrating ores, will ap- 
upon reflection, and can be shown by ocular dem- 

tration when working a jig 
\ certain number of strokes will be necessary to cre- 
te regular layers of materials of different gravities. 
Within certain limits this classification must be improv- 
ed with each stroke. These layers will, in uniform ac- 
n of the upward currents of water, be of equal thick- 
I across the jig, 7. e., perpendicular the line of 

travel. 

i The lower or heavier ores, as well as the upper or 
i ghter ones, should be removed without disturbing that 
equilibrium which has been so carefully established and 
which is expressed in their uniform thickness. Hence 


they should be removed on the side opposite the feed 
hopper and in even layers of the fu// width above as be- | 
low. The overflow over the bridge is regulated in this 
the 


through the Osterspey valve is of a constant thickness | 


sense by the regular parallel waves, discharge 


and is evenly distributed over the whole width of the 


lront, 


I have frequently verified this by taking up sections of | 
material of the whole height of the mass, at equal dis- 
tances on lines parallel to the front, and spreading them 
Until the hands were skilled by long prac- 
tice this was their means of gauging the correctness of 


on a board. 


their work and of determining how often to blow off at O. 
When either discharge is made through narrow chan- 


ie een ae ET 


nels or tubes, either a thickening up of the separate lay- 
ers must be assumed, or parts of other layers must be- 





ENGINEERING NEWS. 


te 
te 





come mixed with those ready to discharge, causing inac- One word more as to quantity, Keeping in 
curate work. limits as to qu the quantity al nite \ 
lhe latter is by far the more probable supposition to | ©? easily double treble it by relax —e 
any one familiar with hydraulics. ut where two pe ent ofa added may 
lo return to our special problem one per cent Ip! in B Vaile . 
For siz ing we found a so-called “Stufenrethe” on | Pet iissa 
hand, ¢. ¢., a series of rectangular screens shaken ina lhe quantities w | juality 
horizontal sense by cam motion Riven, varied ft for U It 
Phi ave these products, holding in the crude and in Tbs. for 1\ pe | t 
the washed state respectively cay ty be 11,200 Tb a t Or 
size 1. Cruce 19.9 per ct. ash Washed 11 per ct. ash Vilbiiat val t Tyan y 
von 16.7 per ct. ash 10,2 per ct. ash, | 00,00 Ibs, per hous Hereafter No Tw we 
“og 25.2 per ct. ash 17.0 per ct. ash ” phon machines and nun rs II, U1] 1\ 
lhe average being as before stated 13.35 per cent, in | @!¥ided to mal We b ' 
the washed product racy and re ty oft “ “ | t 
As this did not remove the du t all, frequently | P e of the extra ‘ 
choked up and sized imperfectly, we removed it ar | put Our No, LV be A al t 
in firsta dust drum, removing everything below one tenth bruechen ¢ ' we ' ) t 
inch as dust amounting to 13 Spercent. of the whole ma the as ‘ ee ‘ ven 
ind holding 26 per cent. ash, the 86.2 per cent. remain. | ™ | ! Bor rat ‘ 
ing holding only 17 per cent. ash, out of slack varying tance 
from 18 to 22 per cent. a Che washed product show ee 
ed only 11.2 per cent. ash average THE FULLERTON AVENUE CONDUIT. 
The next move was to putina larve classifyin ‘drum, 
lo simplify naming the sizes of grain I will give them | A History ofthe Various Drainage Schemes 
hereafter « nly in hundredth of an inch and indicate of Chicago With Critical Notes on the 
by the dimensions of the meshes of the screens between Conduit at Fullerton Avenue. 
which they fall Thus 10 20 represents that the uit ! I. 4 ' 
was between 10 and 20 hundredths of an inch in dimen | 
sion. Itt 
Our sizing drum gave us four e bl lo ' PRENGTH, ¢ i i 
I, 20 having 25 per cent. of ash when washed Che | re n 
II, 20 30 8.25 il pre ‘ W 
IIT, 30 42 ( iI 
LV, 42 SO 3 \ I ny = eg 
The average from the bir being 9 per cent I ny 
Vhe height of bridge or overflow w nly 4% inche 
proper for lead ore We enced raisu thi " ’ ’ 
with the following results, on size IIT, usir ible >. 
washing , , 
> } \ - : 
Bridge 4% inche high 9.2 per cer ish, wo ( 
. yor Cee ts] m y 
Si - f t ent. asl Ss ead at 
9 Oo per cent | 2 
On larger grains we f ly a safe h t ‘ 
\ 
After some months we found it necessary to aba n 
our largest size and having put in e1 igs to meet ee \ 
the deficiency sure to arise in the quantity, we arran at 
to wash between 1-16 in ne 42 inch, at the same ' ( , - ‘ 
time in consequence further experiment pin ( n 
double washing for a// ‘ Our four sizes now were } | 
I, 6 10; II, 107 20; III, 20 30; IV, 30 42, . : 
ind our average result th h reduced down to 5! ) ' ' ’ 
6% per cent. Everything over 0.42 inch was first passed 5 yh 1 
‘ n i 
through a course and there re-crushed, sized and sent x 
to the é e 
ert y ‘ 
ECAPITUI ION 
Percentage Total reduction | 1 -+- sin , 
’ . , I 
of ash in er ct f ash. I yp 
Slack coal as received 1” to 22 F = 
After passing dust drum 16.5 to 17 4 ! I j r 
\ reduction of 1.5 tk 4.5 I t 1.5 4 met " 
After single washing torth ! ri 
out Sizing 11.2 B I yer 
A further reduction of E.3to ¢ 6.8 to 10.8 nnel w 
After single washing wrth ‘ pert y If 
sizing ye m er t 
A further reduction of 2.2 9.0 to 13.4 unce willy 
After double washing wrth e! W ! 
sizing 5.5 to 7.0 M ike f wh al 
A further reduction of 20to 43.5 12.5 to 15.0 if Ir her ca “ 
Or say in round numbers we reduced the percentage of | and way « ' l ! 
ash from 20 to 6;.this is accomplished with a loss of | ad } it f n Ave ie n 
34 per cent. in weight, 7. e., 100 Tbs. slack furnish 66 Ibs. | econ il to construct and rr 
washed coal having respectively 20 and 6 per cent. ash. | form 
Hence in these 66 tbs. of washed coal there are 4 ths. | Since lames le fr n y I 
of ash, leaving in the 34 Ibs. lost 16 Ibs. ash, #. ¢., the | a loes at the dee] 1 of th 
dross discarded has 47 per cent. ash and holds most of | tion of strength has been raise 
the sulphur in the original mass. This is a better result} If the clay should preserve dn 
than that of the original German experiments since it is | tunnel would be as permanent 
obtained without saving the middlings. We refrained | conceded that under the erna) | re of wa 
from this as it would give us too much fine grain which | the clay is liable to becom a t inknownD 
is difficult to treat on a jig. | distance. As the clay ove e roof ot nnel 
| We are now experimenting with a sulphur washer on | not vary much from 30’ ne n aver) wit 
stuff as small as 0.03 of an inch: the results I hope in a | sand below water level, it would seem as if it mig 
few weeks to be able to give you. | come so saturated that the entire weight of eartl 


} 





” 
- 


30 


would be brought to bear on the tunnel. 
especially 1 


the tunnel i 


This might 
ye true near the manholes and shafts where 
_ to a certain extent, weakened. In any cal- 
lation on the strength of the tunnel it is necessary to 
ume such a contingency. 
Taking the depth to the horizontal diameter of the 
tunnel at 60 ft laces and 


at 


he vertical pressure may equal 7,200 Tbs. per sq. ft. 


which is exceede din some 


Pp 
he weight of a cubic foot of damp sand or clay 


Ths. t 


120 


| for large brick conduits filled with water. 


As the external diameter is 15 ft. we have a total pres- | 
ure of 108,000 Tbs. The thickness of the arch being 
114 ft. gives a pressure of 36,000 Ibs. per sq. ft. or 250 
tbs. per sq. in, on the masonry. If we should subtract 


he area of the upper half ot the tunnel this result would 


he somewhat-smaller, but as we have taken the weight 
,{ clay at something less than its probable weight in 
this case, we will assume the result as correct. 


Rankine states (Civil Engineering p. 366,) that g 


ard, ringing brick, not absorbing more than I-15 their 
weight of water should require at least 1,100 Tbs. per sq. 


to crush them when set on and that a small 


} ar of 


less than 800 to 1,000 Ths. to the sq. in. As the brick at 


end, 


such brick laid in cement should not crush at 
the Fi 
cement of good quality, we will assume their strength 
when well laid 


at 1,000 Ths. per sq. in. This will give 


us a factor of safety of 4 which is probably ample under 
the steady load to which the conduit is subjec ted. When 
the tunnel is filled with water the pressure will be reliev- 


ed by an amount due to its head. Assuming this head 


at 50 ft. the back pressure will be 50 1262.5 37,- 
500 Tbs which woud relieve the pressure on the 
masonry 87 Ibs. per sq. in. giving a resultant pressure 
of 163 Tbs. anda factor of more than6. Sothetun- 


nel has an axple factor when filled and one that is con- 
idered safe when empty as may be the case for a short 
time during repairs, etc. 


If the two outer rings are poorly laid or not at all, as 


is the case for about 600 ft. then the pressure persq. In. 


would be 2:200% 13:5 — 450 tbs. per sq. in. or a factor 
1.5144 


2.2 when empty or about 3.6 if filled. 


of about 2 If the 
two outer rings as laid dry, were carefully laid, as the 
writer understands is not the case, the tunnel might 
tand, but he shoulc not like totrust it against any local 
soft spots that might develope; the uncertainty of such 


the of the 


backing and uncertain condition 
itselt, 

No method of repairing the condemned portion seems 
In that 


7,200 13.5 


practicable except to turn an extra ring inside. 


case the stress on the masonry would be 


27X12 
300 ths. per sq. in. This would give a factor of 3% 
when empty or about 5.4 when filled. This does not 


vive as much strength as the original tunnel, but if the 
two outer rings should prove better than reported, and 


that the damage is exaggerated is probable, the tunnel 


good, 


Wlerton Ave. Conduit are almost vitrified and the | 


masonry | 


| screw, similar to a ship’s propeller, the conduit at that 


| point being divided into two branches so as to give an 


nay be assumed, when thus repaired, as of uniform 


strength, 
In any case, the masonry must be executed in a very 


all 
o small to make any allowance for bad workmanship. 
It is 


thorough and concientious manner as the factors are 


the tunnel. 
the 


through the contracted section. 


ond through This would give a velocity 


ft. 


The objection has been 


f 3.535 ft. through normal section and 4.022 


uised that the tunnel will fill up with deposit. 


ispended in the comparatively still water of the N. 


l'yvanch would precipitate at this high velocity. From the 


It | 


forcing the water either way than most any other design. 
s not seem probable that anything which might be | 


the intention to force 400 cu. ft. of water per sec- | 


| in England and on the continent and also in Egypt for 


sewers that may empty into the conduit gravel and small 


In ; 


material would simply be pushed along the bottom into 


The 


stone may find their way in. that case the heavy 
the sumps from which it can readily be removed. 


velocity which will move different material is 


given in 
the following table. 
2.25 feet will move gravel 1" in diameter. 
er pebbles 1% 
4.00 heavy shingle, 
4.50 soft rock, brick, earthware, &c. 
If the flow should be stopped when the tunnel is filled 


with turbid water, sediment would collect at the bottom. 


This would be taken up when the velocity was restored, 


and any ordinary deposit could be removed by forcing 
the current at a little higher than the normal velocity. 
i 


Ab 


the old formula when applied to conduits of large 


| Engineer who gives 4.5 ft. 
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the case in the water tunnels of Chicago, which gave 


about 17 percent. more than the quantity calculated 
by Eytlewein’s formula. modification 
of D’Aubuisson’s formula (p. 206 ‘* Hydraulics”) as 
corrected by the results obtained in the water tunnels, it 


is thought, can be relied upon as approximately correct 


The following 


.\Q 
D } Dé 
The length of this tunnel is assumed at 12,000 feet. | 
The hight due to friction by this formula is 3.613 ft. 
Weisbach 
(Mechanics of Engineering, p. 895, Vol. I.) gives the re- | 


H 


(.0251718-++-.000443 


There are at least three right angle bends. 


sistance from a go° bend at .984 hight due to velocity | 
(.984 

22g ) 

At the outlet there may be a loss of the hight due to | 

the velocity or .194 ft. 


For the three bends this amounts to 573 ft. 


This might be done away with 
by a properly shaped outlet, but is to small to incur 


extra expense. The loss from change of grades in the | 
tunnel on calculation is found inappreciable. 

The fact that the tunnel must be contracted for about | 
600 ft. of its length will increase the head siightly. If | 
the extra ring is joined to the old tunnel by a gradual 
curve no loss will be experienced at either end from 
change of velocity. smaller 
section above that required for the original conduit is 
038 ft. 


total head required in order that 4oo cu. ft. per second 


The increase of head for a 


The sum of these quantities, 4.416 ft. gives the | 


may be discharged into lake Michigan through the con- 


duit as constructed. 


The discharge of the conduit, goo cu. ft. per second, 
would empty, in 24 hours, a prism 200 ft. wide, Io ft. deep 
and ft. This undoubtedly exceeds the 
present capacity of the North 


17, 280 long. 
3ranch so that the water | 
would be changed at least once in that time. 

Assuming the average width of the North Branch at 
400 


200 X10 





200 ft. and depth at 1o ft. the velocity would be 


= .20 ft. per second. The amount of fall in the river 


from the lake to the conduit may be found by the fol- 


ated : sx 
lowing formula (Weisbach, p. 966,) H = .00011748 af 
c*. Assuming, / = 25000, f = 220, F = 2000 andc = 
.20; H = .01262 ft. or .155 in. or less than % of aninch. 


The total hight required to raise the water would be 4.429 


ft. This result corresponds closely with that of the City 


Some observations on the pumping machinery re- 
quired, may not be amiss, although we believe the City 


Engineer has not yet decided on any definite plan, only 


general calculations having beer. made. 


One plan has 
been discussed somewhat in detail ; viz: 
atthe North 


To place in the tunnel Branch end, a 


easy run toward the screw, the machinery being placed 
between these two branches of the conduit, which again 
close, leaving a lenticular space for boiler-house, engines 
&c. The calculated H. P. was about 300. Owing to 
the uncertainty of data in regard to the efficiency of 
screws working in tunnels and the fact that it is imprac- 
ticable at the present time to make experiments, the idea 
of a screw I understand, has been definitely abandoned. 


If a screw were adopted it would give greater facility for 


In Europe the centrifugal pump seems to be the fa- 
vorite for all drainage schemes, many of them being used 


purposes of irrigation. 





In Holland they are fast taking the place of wind- 
mills tor the drainage of the dyked Jandsand also for the 
sewage works in connection with the large cities. 

The largest set of pumping machinery in the world is 
of the centrifugal type, built by J. & H. Gwynne, of 
Hammersmith, England, for the drainage of the Ferrara 
Marshes, Northern Italy, and described in Engineering 
of Jan. 7, 1876. These marshes comprise an area of 
200 sq. miles, and the pumps are required to discharge 


456,000 gallons ( 


73,000 cu. ft.) per minute under a mean 
lift of 714 ft. Eight 54° pumps are used, worked in pairs 
by compound engines, each pump discharging 9,125 cu. 
ft. per minute. 

To an inquiry addressed to Messrs J. & H. Gwynne 
in which I gave the data in regard to the Fullerton Ave. 


17 eave. 5 . D ss ‘ . 
size give their capacity too small. This was found to be | Conduit, as 24,000 cu. ft. of water per minute raised 4.4 





| “pump to be 48 in. diameter, each pump to be fu] 
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ft., I received a reply of which the foliowing is an extract 
‘““We should advise * * * 4 pumps, worked in 


‘pairs by condensing engines, the discharge of each 


ally 
“capable of discharging 37,500 gallons, ” (6,000 cu. ft.) 
“per minute to a hight of 5 ft. when making 111 revo- 
“lutions per minute. The actual H. P. required foy 
“both pairs of engines will be 313. We have taken 
‘the steam pressure at 65 Tbs. above the atmosphere 
“and the cut off at 1-5th.” 


The success of the improved centrifugal pump wher- 


| ever tried and their almost universal adoption in foreign 
| countries will probably be an argument for their adoption 
| in this case, although it probably would not pay to import 
| them under the present restrictive tariff. Nodoubt many 


engine builders in this country can build them justas wel! 
and at less expense should it be decided to adopt them, 
They will not offer as great facilities for driving the water 
in either direction as the screw, but this can be readily 
provided for by a suitable arrangement of sluices. 


Pumping such a large volume of water seems like a 
great undertaking, but with the Ferrara Marshes before 
us and the fact that all the sewage of London has been 
pumped up into the Thames at Crossness for many years 
and also, that the city of Boston has recently decided to 
pump all the sewage of the city and discharge it into the 
sea at Moon Island, the undertaking is not at all unpar- 
alleled and, compared to the benefits that are to result. 
quite inexpensive. 

The objection has been raised that the discharging of 
so much polluted water so near the city will be offensive. 


| But if the water of the North Branch is changed every 


24 hours and thrown into the lake 800 ft. from shore 


| decomposition of organic matter will not take place until 


the sewage is so diluted as to become practically inof- 
fensive. The organic matter will also be quickly oxidis- 
ed by the pure water of the lake. It may be doubtful 
if any scheme will entirely do away with bad smells 
somewhere and this will certainly be less offensive than 
any other method yet presented. 


The time will come, as it has already in European 
countries, when the people will object tothe pollution of 
their rivers. 


As Chicago grows, the constant increase of sewage 
down the Illinois River will cause an outcry against the 
nuisance by the people along its banks. This will come 
atno distant day and Chicago will then have to construct 
a system of intercepting sewers to keep her rivers pure, 
As all schemes of economical sewage utilization have prac- 
tically failed and particularly so in northern climes, the 
lake will ultimately receive the sewage, probably by tun- 
nels which shall carry it far enough into the lake to di- 
lute it beyond danger to health, 

In conclusion we wish to acknowledge our obligation 
to Mr. E.S. Chesbrough, City Engineer, and Mr. B. 
Williams, Assistant, for access to valuable material and 
to the work in progress ; also to Mr. Potter, a student at 


| the Northwestern University, for assistance in collect- 


ing data &c. 








The Eads Method of Sinking Bridge Piers. 


James B. Eads, the builder of the St, Louis Bridge 
and the engineer in charge of the work on the Missis- 
sippi jetties, has obtained a settlement with the East 
River Bridge Company and their chief engineer, William 
A. Roebling, with whom he has hada suit for some 
time in the United States Circuit Court. Mr. Eads 
claims that when the defendants found the system 
adopted by him upon the St. Louis Bridge would prove 
successful they investigated his methods, which he had 
patented, and adopted them without his permission. He 
states that he has gained an acknowledgement of these 
facts and the sum of $5,000 as damages. The patents 
which were infringed related entirely to the means used 


in sinking bridge piers—placing air locks on the inside 


| of the air chambers at the bottom of the piers, and the 


use of an open shaft in which is placed a circular stair- 
case, by means of which the air lock is reached from 
above ; lining this shaft with a series of wooden staves 
arranged in the form of rings by which the water is 
excluded from the shaft; also the introduction of verti- 
cal iron pipes, communicating with the air chamber 
and the surface above the water, through which the 
sand is expelled from below the pier.—N. 7, Tribune. 








July 15, 1876, 


Snape 


ENGINEERING NEWS. 





; 231 





———————— eee ee 


Contractors’ Intelligence. 





Pine street, St. Louis, is to be paved with asphaltum. 
S. R Dixon is the contractor. 


The Canadian Government will proceed in a week or 
two with the dredging of the Owen Sound Harbor. 


A. Knisely & Co., of this city have just completed, 
and have ready for shipment, a job of galvanized iron 
cornices for the United States Mint Building, in San 
Francisco, California. 


The Board of Managers of the Hudson River State 
Hospital have awarded the contract for the general kitch- 
en and a Jarge building adjoining to George E. Broas, of 
Poughkeepsie, for $57,900. 

H. Noble, of Fulton, Ill., has buiit nearly three miles 
of pile and bent bridging on the line of the new St. 
Louis, Bloomfield & Louisville narrow gauge railroad 
during the past eight months. 


The contract for piling and bridging for the Seattle & 
Walla Walla railroad, in Washington territory, of the sev- 
eral sloughs and swampy tracts of land, lying between a 
point about six miles from Seattle and Black River, has 
been Jet bv Superintendent Colman to Messrs. Eaton & 
Webster. The length of trestlework to be constructed 
by them will amount in the aggregate to nearly a mile, 
and by their contract they are to have it completed in 
six weeks. 


The amount named in the appropriation bill for im- 
provements of the Connecticut river this year is $20,000, 
of which $15,000 will be expended in further extending 
the Saybrook breakwater, and the remainder in deepen- 
ing the channel at Glastonbury bar and at Pratt’ ferry 
near Wetherfield. Work has already been commenced 
at the first-named place, which is one of the most troub- 
lesome bars on the river, and the contractors are work- 
ing on credit, no funds being at present available. 


The bids for constructing a brick sewer in Worthing- 
ton street, in Springfield, Mass., 925 feet in length, and 
a similar one in Pine street 670 feet long, were opened 
on the Ist inst., and the contracts awardad to D. J. Cur- 
tis. The bids were as follows: For the Worthington 
street sewer, James Duffy, $5000; Whittemore & San- 
derson, $3783.25; D. J. Curtis, $3583.75. 
Howe & Hawkes, $4000; Whittemore 
$3886; James Dufty, $3319; J. J. Kelly, 
Curtis, $3403.60. 


Pine street, 
& Sanderson, 


$3618; D. J. 


The Clinton Bridge Company, of Clinton, Iowa, were 
awarded contracts on the 3d inst. for two spans of their 
Howe Truss Combination bridge across the Maquoketa 
river in Delaware county, Iowa, one span at Hopkinton 
of 140 feet and one span at Manchester of 150 feet. The 
same company have also contracted to erect one span of 
the same kind of bridge, 180 feet long, across Black 
River at Black River Falls, Wisconsin. This company 
have also just completed the work under their contract 
for the bridging on the Ist division of the St. Louis, 
Bloomfield & Louisville narrow gauge railroad. 


The County Commissioners have awarded the con- 
tract for building the superstructure of the new North 
End bridge, to Thomas Leighton, of Rochester, N. Y., 
for $71,500. The bridge will be constructed on a fac- 
tor of six, and of the same style as the Boston & Albany 
railroad bridge over the Connecticut river. The contract 
for the filling was given to John McCoy & Son of Hol- 
yoke, for 30 cents per cubic yard. It is not probable 
that the commissioners will reach a decision in regard 
to the South End bridge at this session —Sfring field, 
Mass., Union, 


The progress made on the breakwater has not been 
so rapid as was anticipated, and at present a length of 
only 400 feet from shore has been finished. Mr. Strong, 
the contractor, expects to have the remaining 600 feet 
completed in two months. That will finish that por- 
tion made of pile work. A force of about thirty men is 
kept constantly at work, driving piles, filling in stone, 
and at the head of the old river bed building cribs, 
which are towed into position and then filled with stone 
and sunk. The piling is filled in with stone and then 
planked over, and a railway extended out as the work 
progresses, to convey piles, and stone, and rip-rap filling, 
put on each side to strengthen the structure. Thereare 


nearly enough piles on the gronnd to complete the 
contract—Cleveland Herald, 





Phe common council of Green Bay, Wis., have award 
ed the contract for rebuilding Walnut street bridge to 
Charles Berner, of that city, for the sum of $3,495. 
here were six bidders, three of them outside parties. 
The highest bid was that of J. M. Barker, of Appleton, 
$7,990. The contract calls for the completion of the 
work in seventy days. The bridge in question is the 
oldest one over Fox river. 





The First Half-Century of American Rail- 
ways. 
following 


We the of 
American Railway progress for the last 50 years, from 


reprint interesting summary 
our valued cotemporary, the Chicago Railway Review. 

Nothing in the history of the past half century is 
more wonderful than the inauguration, growth and de- 
velopment of the railway system of the United States ; 
for such a thing as a railroad was scarcely thought of, 
certainly not put into practice, before the year 1826. It 
is also singular that the year when the city of New 
York was first connected by water transportation, by 
the Erie Canal, with the upper lakes, should also see the 
inauguration (on a small and simple scale, it is true,) 
of that system of steam land transportation, which has 
had more to do with the fashioning of the spirit of the 
present times than any other force. The growth of the 
American railway system, as told in the pages of Poor's 
Railway Manual for 1876 (the receipt of advance sheets 
of which we acknowledge), cannot be excelled in inter- 
est by any other chapter in the history of our country 
in the last hundred years. 

Previous to 1826 the thoughts of the people, as re- 
garded the transportation of goods, were confined to 
x 
Erie Canal was constructed, and assured the pre-emi- 


the construction of canals. The great New York 
nence of New York for the next third of a century at 
least. The opening of this canal gave an impetus to 
The States of 
Maryland, Pennsylvania, Virginia, Ohio, Indiana and 


canal construction all over the country. 


Illinos, set thousands of spades to the work of opening 


Ohio 


structed two lines across her territory from Lake Erie to 


up new lines of water communication. con- 


the Ohio River; Indiana constrncted a line from 


Toledo to Evansville, and Illinois constructed a line 
from the headwaters of Lake Michigan to the navigable 
waters of the Illinois River. Pennsylvania undertook 
the 
Ohio River at Pittsburgh, and only failed in the ulti- 
mate completion of the work for lack of water at the 


Pittsburgh end of the line. 


the construction of a canal from the Delaware to 


Maryland completed the 
Chesapeake & Ohio Canal to the base of the mountains 
at Cumberland. The James River & Kanawha Canal 
was carried to the base of the same range. 

But by the time those great works had been completed 
new ideas began to dawn on the minds of the people. 
The locomotive had been thought out, built and suc- 
cessfully set to work. The first railway undertaken in 
the United States was a short line of three miles for the 
transportation of granite to the Neponset River, near 
Boston. This was simply a tram road such as had 
already existed in England for some time, operated by 
horses. A similar work was constructed at nearly the 
same time for the transportation of coal from Mauch 
Chunk to the Schuylkill River. 


construction of the first railway for the transportation of 


In 1828 was begun the 


freight and passengers, and this work was the Baltimore | 


& Ohio R.—ground being broken, July 4, 1328, by the 
venerable Charles Carroll of Carrollton, the only surviv- 
ing signer of the Declaration of Independence. In the fall 
of 1829 the laying of the rails was begun within the city 
of Baltimore. On May 22, 1830, the first section to 
Ellicott’s Mills, 15 miles in length, was opened. The 
track consisted of longitudinal sills to which straps of 
iron were nailed, and this was the structure of all the 
roads then and for ten years thereafter. The locomo- 
tive power consisted of horses; but early in January, 
1831, the company invited proposals for the construction 
of a steam engine, which must not exceed 3% tons in 
weight, and be capable of drawing 15 tons, inclusive of 
the weight of the cars on a level road, Three engines 
were offered, but the company accepted that of Phineas 
Davis, of York, Pennsylvania. At first it was feared 
that the frequent curves of this road would operate to 
hinder the use of locomotives. but improvements were 
soon made in them which enabled the machines to 
surmount those difficulties, and the success of the 
locomotive was assured. The first locomotive ever used 


jin the United States was imported from England in 


| miles), was opened in Dec., 


1829. It was called the Stourbridge Lion,” and was 


tried on the Carbondale & Honesdale Railroad, on tl 


ic 


8th of August ; but being too heavy for the wooden sills 
of the track, it was consequently abandoned. The first 
locomotive built in the United States was made at the 
the 


South Carolina Railroad, then in process of construc- 


West Point foundry, New York, in 1830, for use 01 


tion. It was placed upon the road in November, 1330. 
The second and third locomotive built in this country 
were by the same manufacturers ; the second was for the 
South Carolina Railroad and the third for the Mohawk 
It is 


not 


& Hudson, now a part of the New York Central, 


remarked as showing that civil engineering was 


infallible always, that a commission composed of emi- 


nent men, as late as 1829, reported against locomotives 


and in favor of stationary engines for the moving of 


cars on railways, owing to the grades, which it was be- 


In 


success of locomotives was established, and from 


lieved locomotives could not surmount. 1832 the 
that 
time their development and improvement was so rapid 
that the locomotive of 1832 would hardly be recognized 
as the true progenitor of the first-class railway engine of 
the present day. 

In 1833 South Carolina opened the longest line of road 
To 


building at this time a few 


in the the world, 135 miles in length. show the 


rapid progress ot railway 


statistics ar given, as follows: The Mowhawk & Hud- 
son (17 miles) was opened im 1537; the Saratoga & 
Schenectady (21% miles) in 1832; the Cayuga & Sus- 


quehanna (34 miles) in 1834; the Rensseler & Saratoga 


(25 miles) in 1835. In New Jersey, the Camden. & 
Amboy Railroad from Bordentown to Hightstown (14 
1530; 


in four years more i 


was extended to South Amboy (47% miles). In 1535 
Pennsylvania had a continuous line of canal and railway 
from Philadelphia to Pittsbugh, and the total mileage of 
Ir 
extended t 


In 


year the Washington branch was completed. 


State at that time was 265 miles 
Ohio Railroad 


of 51 


railway in that 


1833 the Baltimore & was 
the 
In Massa- 
in there were completed the Boston & 
Road, 44 miles; 


41 miles, and the Boston & Lowell, 26 miles. 


Harper's Ferry, a distance miles. same 
chusetts, 


Worcester 


1535, 
Boston 


& Providence 


The tot 


the 


mileage in operation in the United States in 1835 was 
1,098 miles. 

[he second great step in the progress of railway de 
velopment was the substitution of heavy iron rails fo 
the old composite rail of wood and iron. Until this 
C hange the weight and speed of locomotives where limit- 
ed by the frailty of the track to the most moderate figures 
The year 1850 may be fixed upon as the date when the 
wooden composite rail went out, and the solid iron rail 
came in. In 1851 the Erie Railway was completed to 


Lake Erie. In 1842 the New York Central was com- 


pleted from Albany to Buffalo, by the completion of the 


Tonawanda Railroad. But the road was practically 
excluded from railway freights by a law which compelled 
it to adopt canal rates, until 1351, when this law was 
| repealed, and the Central & Erie roads entered the field 
Che firs 


| twenty-five years of the history of railway construction 


of active competion in the same year, 1851. 


was characterized by the universal use of the wooden 


tramway. From 1851, when the solid iron rail was 


adopted a great period of progress is to be noted, mak- 
ing upto the present time a quarter-century fully as 
remarkable as the first quarter. there 


In 13857 were in 


operation in the several States where railways had been 
built, a total of 8,576 miles, That figure must be mul- 
tiplied by nine to give the total mileage in existence at 
the present time. No sooner had the great lakes been 
reached than railways began to be constructed west ward 
Toledo R. 


completed in 1853; The Michigan Central and Mich- 


| towards Chicago. The Cleveland & was 
igan Southern were opened from Lake Erie to Chicago 
in 1852. The Pennsylvania R., begun in 1847, and ex- 
tended to Chicago, by the Pittsburgh, Ft. Wayne & 
Chicago, in 1854. The Baltimore & Ohio was opened 


to Wheeling in 1354. 


During this period of rapid railway development at 
the East, in the Mississippi Valley several independent 
railways were in progress of construction or completion. 
| The Mad River Road, now a part of the Cincinnati, 
| Sandusky & Cleveland, 1835, 
Miami 


was begun in and a 
| portion completed in 1835. The little 


| begun in 1837 and finished in 1846. The Cleveland 


was 


| Columbus & Cincinnati was begun in 1848 and opened 
' 
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in 1861. The Marietta & Cincinnati which extended the 


Baltimore and Ohio Road to Cincinnati, was opened 


The first road in Indiana running east and 


Im 1557. 


| 


west was the Indiana Central and the Indianapolis & 


Terre Haute, opéned in 1853. The Ohio & Mississippi 
was opened in 1857. The New Albany & Salem, now 
the Louisville, New Albany & Chicago, was opened 
the San- 


now a part of the Toledo, Wabash 


in 1854. The first road built in Illinois was 
gamon & Morgan, 


& Western. The second line was the Galena & Chica- 


go, begun in 15848, and opened a distance of 10 miles in 
ISSO, 


The first line opened from Chicago to the Miss- 


issippi was the Chicago & Rock Island, completed in 
1854. 


Illinois Central was the second from the lakes to the 


The line made up of the Galena & Chicago and 


Mississippi, and was opened in 1855. 
Alton 


Burlington & Quincy was completed to the Mississippi 


was completed the same year. 


River in 1856, and the Illinois Central the same year. 


['wo years afterwards the La Crosse & Milwaukee was | 


finished from lake to river. In 


St. Joseph was completed from the Mississippi to the 
Missouri 


the Cedar Rapid & 


River. The Chicago, Iowa & Nebraska, and 


Missouri River Railroads were 


opened in 1866, and the Burlington & Missouri River 


R. was completed in 1871. 


Although the Southern States commenced the work of 


railway building early as has already been mentioned, 
yet the 
slower than in the North, 


in the Southern States was in South Carolina, be- 


gun in 1830 and completed in 1833. In _ Virginia, 
the Richmond, Fredricksburg & Potomac was opened in 
1537 to Fredricksburg and to the Potmac in 1841; the 
Richmond and P 
Petersburg & Roanoke in 1843. The Wilmington & 
Weldon was opened in 1840, and extended to South 
Carolina in 1853. From Augusta, the Southern terminus 
of the South Carolina Railroad,the Georgia Railroad was 
A line from Atlanta to Mont- 


gomery was opened in 1853, and in 1862 was extended 


opened to Atlanta in 1839. 


from Montgomery to Mobile, and thence to New Or- 
leans, by the New Orleans & Mobile Railroad, in 1870. 
The first connection made between the Mississippi and 
the Gulf of Mexico was made by the completion of the 
Mobile & Ohio in 1859. 

The marvellous progress of railway building west of 
close of the civil war, is 


the Missouri River since the 


wellknown. Lines reaching to Texas, to Colorado and 


New Mexico, have been constructed and put into oper- 


ation. The Union and Central Pacific, inaugurated 


during the civil war, and completed in May, 1869, are 
alone wonderful monuments of the enterprise of the 
nation. 
Mr. Poor estimates the tonnage of all the rail ways in 
United States in 1857 at 


5,672,712 tons, and the 


total tonnage transported in 1865 at 200,000,000. The 


following table shows the number of miles of railway 


mstructed each year in the United States 


IR75 











: Miles i Annual . Miles in Annual _ 
CU. | operation, | Merease of €aT. | oporation, inc —— of 
mileage. mileage. 
‘3 23 1553 15,300 2,452 
S31 5 72 1854 16,720 1,300 
S22 22) 134 ISss 18,370 1,054 
3 350 1st iss 22,016 3,047 
S34 033 253. | 1557 24,503 2,047 
2 1, 405 1Sss 26,068 2.405 
Pd 1, 175 18so 28,780 1,521 
837 i 224 1860 30,035 1,546 
I qe INO! 3!, ass ost 
2, oO 1862 32,120 834 
2, §10 1$63. 33,170 1,050 
. 717 1864 33,908 738 
+ +, 491 1505 35,055 1,177 
S43 +, 1590 1S66 30,527 1,742 
M4 4, 192 1867 39,270 2.449 
MS $033 250 1505 $2,255 9 
184 4,030 207 18469 47,205 
S47 5.508 O06 1S7O 52,505 
s48 5,00f 308 1871 00,568 
5 74305 1,30 1872 66,735 
5 Q,021 1,050 1573 7 », S40 4,195 
Sr] 10,982 1,001 S74 72,471 2,058 
‘52 12,9005 1,926 S75 54,058 1,917 


rhe tables given in Poor's Maaual shows that the 
Western States had about the same number of miles of 
Middle States 


In the next year they were decidedly ahead of 


oad in 1855 as the 
states, 
these groups, and at the present time the Western States 


of the United States. 


Phe aggregate capital and debt account of all these | 


is at the close of the last fiscal years, 


respectively, 





The Chicago & | 
The Chicago | 


1859 the Hannibal & | 


: | 
progress of development there has been much | 
The first road constructed | 


etersburg was opened in 1838, and the | 


from 1830 to | 


or the Southern | 


. ° ° i 
ve as much railway mileage in operation as all the rest 
a | 


was $4,658, 208.630 for 1875; $4,221763,594 for 1874; 
$3.784,543,034 for 1873; $3,159,423, 057 for 1872, and | 
$2,664,627,645 for 1871. Of the total cost, -2,198,601,- 
281 was made up of share capital, and $2,459,607, 349 | 


. : 
of various forms of indebtedness, chiefly of bonds ma- | 


| 


turing at a distant day. The proportion of share capital 


to debt was as 89 to 100. The average cost per mile of | 
all the roads was $62,725, against $60,425 for 1874, 
$57,134 per mile in 1873, $55,116 for 1872, and $59,626 
for 1871. 

The general result of the operations for our railways 
for the last five years is shown in ) the following table: 





























Year. Miles | Capital and Dividends 
| oporated. | debit accounts. | pe, 
1975......2---6| 715759 $4,658,208,630 | $77,204,208 
IST4- 02 eee eee 09,273 | 45221,703,594 67,042,942 
1573. 6,237 =| 35754543,034 | 67,120,709 
1872...... 575323 351595423,057 | 64,418,157 | 
| aS7h.----------1_ 44,014 |__2,604,027,645 | ___—50,450,051 _ 
EARNINGS. 
- s ow 
| Year. Gross. | Net. From Freight From Pas- 
sengers. 
1875..----| $503,065,505) $135,506,438 i og 960,234, $139, 105,271 
os. ‘ 520,406,016 189,570,958 79,406,935, 140,909,081 
| SeeS encase 526,419,934 183,510,562 on 137,354,427 
| US72......| 405,241,055, 105,754,373 349,931,755) 132,309,270 
1873.... 403,329,208) 141,746,404 204,430,322, 108,508, 6 





Street Pavements. 





We take the following extract from the very valuable 
| report of City Engineer, F. Shanly, of Toronto, Ont. 
The Guidet pavement of granite blocks, averaging 
| 12x5x8 inches, laid on 6 inches of concrete and 6 inches 
New York, costs about $5 
per square yard, has been down for twelve years, and has 
; length, 2% 
| miles; requires now a further expendituie of $4,000. Laid 
in our streets this pavement would cost probably $6 per 
| square yard, the material being so much more costly here 


| of sand, used on Broadway, 


| had $6,000 expended upon it in that time ; 


than there. 
2. The ‘‘ Belgian block” pavement, being stones 5x6 
x6 inches average, laid on a bed of sand 6 inches deep. 


| It is used on some of the leading thoroughfares in New 
York, and answers a good purpose, 
in our city this would probably 


$3.50 per square yard ; 
come to $4. 

3. The granite blocks used in the city of Boston, 4x 
| 7x8 inches, laid in from 9 to 12 inches of sand or gravel, 


and the material being 


the cost does 


make an excellent pavement, 


close at hand, and comparitively cheap, 


not exceed $3,25 per square yard, 
4. The Medina stone pavement used in the city of 


vary from 2 to 3x8x8 inches. 


inches of sand, gravel or broken stone. 


This pavement 
| is also extensively used in Buffalo, and cost in either city 


about $3 per square yard; with us it would probably 


reach $3.50. 

Second, the wooden block pavement of which three 
are several varieties, but which may practically be classed 
as one, may be said to have been abandoned in New 
York, its life having been found not to exceed four, or at 


the most, five years, and is now being replaced with 
some one of the above named varieties of stone blocks. 

In Boston the experience is more favorable to this 
kind of roadway, the system there pursued being nearly 
the same as that adopted on King Street in this city, only 
that the plank foundation is dispensed with, and gravel 
On this the blocks 


| or sand six inches deep, alone used. 





for the purpose of settling and consolidating the founda- 


tion. In some cases the sand is first saturated with car- 


bolic oil, which, being absorbed by the road, adds to 


its durability. Some of these pavements in Boston are in 
good order after a wear of six years. 


The cost of this description of pavement in pine or 


spruce is about $2.25 per square yard. With us the 


not more than $2. 


Another variety of wooden block 
pavement is being adopted in Detroit, and to some ex- 


tent in Chicago and other western cities ; but from what 
I can learn there has not as yet been been sufficient ex- 
| perience of it to admit of an opinion of its merits, It 


being filled in with gravel, and in some cases with gravel 
and tar mixed, It seemes probable that this will make 
j : . . 

|a durable roadway ; but I am inclined to the belief that 





Its cost is about 


Rochester seemes to answer a good purpose. Theblocks | 
They are laid upon 16} 


are laid, and the whole thoroughly saturated with water | 


: : : : | 
material being so much cheaper, it can be laid down for | 


consists of round cedar or tamarack blocks about ten | 
inches long, laid on sand or gravel as before, the spaces | 








the wear of the blocks will be uneven, causing the <s 
| face to become rough, like what is known asthe cob} 
stone roadway. 

Several other varieties are used, but they only difier 
from each other, and the above, in certain small details 
of little consequence as to relative costs. “Any of them 
can, I think, be laid down at from $2 to $2.15 per sq. 
yard, where the timber used is pine, cedar, or tamarack 
and about $2.50 where white oak is used ; which, as re. 
gards wear, will be superior to all other Sinkiere, though 
in the mater of durabillity, otherwise I am inclined to 
the cedar, 

Third, the next class of pavement used in New York 
and Boston, and also in some of the Western cities, js 
the asphaltum, or bituminous concrete, of which there are 
several varieties, the most approved, however, being the 
“‘ Abbott patent,” used in Cleveland and Brooklyn, and 
the ‘‘Grahamite,” used in New York and Boston. From 
the information received, and the specimens I have seen, 
I am not inclined to favor its adoption in our climate to 
any large extent. It has been used a good deal, and it 
is claimed with advantage, in repairing wood and stone 
| pavements, and also in Macadam roads, by coating them 
with composition to the depth of about three inches. 
The cost of these seems to vary from $1.75 to $3 per 
square yard. 

So far I have not touched upon Macadam roadways, 
but I may shortly state that those in the Central Park, 
New York, answer a very excellent purpose. They are 
built by first laying down about eighteen inches of large 
stone blended with fine sand or gravel six inches in depth, 
or asomewhat smaller stone, also blended as before, then 
another six inches of the ordinary broken stone and 


ur- 


gravel, each layer as placed being subject to a heavy 
roller and water, treely used. 

These roads cost from $2 to $3 per square yard, and 
are expensive to keep in repair where the traffic isheavy, 
but they answer very well for parks and streets where 
pleasure driving is the main use made of them. 

SIDEWALKS, 

In New York the stone flagging is universal, the cost 
per square yard being about $3, and of the stone curbs 
seven cents per lineal foot. 

In Boston, brick is chiefly used, costing $1.25 per sq. 
yard. Where stone flags are used, they are put down at 
the expense of, and by the property holders. 

Concrete, a mixture of tar and gravel, has also been 
The cost is about $1 per square yard, but the 
experience of it is not satisfactory. 

In our climate brick is not admissible, and the concrete 
would seem, from our own experience of it, to be equal- 
ly objectionable. The stone flags are very expensive, 
and in our climate apt to crack open and be displaced 
by the frost. We are, therefore, brought down to the 
only alternative—the wooden blocks—the experience of 
which, in that position, has been very satisfactory. The 
cost will be not more than $2 per square yard, or prob- 
ably less. 

Whilst I am not prepared to recommend any pave- 
ment which is not, as to quality of material and work- 
manship, the very best of its kind, I am quite alive to 
the necessity of exercising a wise economy in the selec- 





| used, 


tion, and propose that your choice be made from the 
| above pavements, used in Rochester, or something 
equally cheap and durable, and from the best variety of 
the wood, which, I am inclined to think, is the oak block. 
The asphalt or concrete, I would recommend a trial of, 


on some short streets, covering with it the present mac- 


adam. 
For sidewalks, I recommend the wooden blocks, and 
on new sidewalks to be 


for curbs, the stone stringer ; 
laid down henceforward on certain princpal thorough- 
fares, to be determined upon in any other way. 

In preparing for these improvements it will, I think, 
be well to call for tenders for each class, without naming 
| the variety, by which means you will be enabled to get 
| estimates for all kinds, and may, perhaps, be placed in 
| a position to make a better selection than I have—upon 
our present information — recommended. 

A great deal has been said lately about various kinds 
of artificial stone, and some offers have been made for 
the adoption of it, as curbs, sidewalks, etc., and while 
I would hesitate to condemn it without some experience 
of its qualities, I would strongly recommend, that it be 
used only after an ample test, made atythe expense of 
, and to the satisfaction of your Board. 


| the manufacturers 
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THE DETROIT RIVER CROSSING. 


passed through the canal. That the canal is so soon | 
making a return for the investment, while perhaps un- 
looked for by some, indicates that there is a prudent 
management of its affairs, and that its maintenance will 
not be expensive. 





About 630 cars per day, cross the river at Detroit, 
the transfer being effected by three ferry boats which are 
frequently in arrears. This is particularly so in the 
winter season when the boats are not only obliged, of- 
tentimes, to cut their way through solid ice, but the 
ferry slips in the absence of the boat, are frequently 
filled with pack-ice to a depth ot eight or ten feet. These 
facts, complied with the unavaidable delays have always 
made the crossing of the river a considerable tax on the 
railway companies. The river is also crossed by a rail- 
way ferry at Amherstburg, near the mouth, where 
the Canada Southern railroad connects with western 
roads, and the Grand Trunk ferry at Port Huron, near 
the foot of Lake Huron. In No. 27, we noticed the 
proposition of Gen. W. Sooy Smith in regard to tunnel- 
ing the river. Last week a new committee of the De- 
troit Common Council was appointed, consisting of the 
mayor, comptroller, five aldermen and five citizens, to 
confer with the railway companies. 

They seem sanguine of interesting the railway com- 
panies in the scheme, as some other method of crossing 
will soon become a matter of necessity to the Michigan 
Central and Great Western roads, if they expect to hold 
their supremancy in the carrying trade. Already has 
there been quite serious talk of putting in a tunnel at or 
near the Lime Kilns, not far from Amherstburg, to con- IF railways cannot be restrained in their unlimited 
nect directly with the Canada Souther. The main | bridging of navigable waters, they certainly can be made 
channel at this point, lies near the Canada shore, and | to construct bridges which shall be the least hurtful to 
the railway can be carried on bridges to Grosse Isle,and | navigation. In this connexion we have watched with 
thence by tunnel under the main channel. This could | considerable interest the result of the construction of the 
be done quite readily,and probably by a system of coffer- | pile-pontoon bridge of John Lawler at Prairie du Chien. 
dams, the tunnel being laid just below the bottom in an | This bridge was completed in the spring of 1874, and 
open cut, as the water is quite shallow, the Government | patented the following August. Recently the same idea 
at present being engaged in blasting it deeper. The | has been patented by Lieut. Com. H. H. Gorringe, U. 
current is somewhat swift, however, but probably would | S. N., of Washington, at least we can see no essential 
not introduce features which could not readily be pro- | difference in the two designs. 
vided for. If such a scheme is much cheaper than the 








IN nearly every period of high water we hear of some 
accident to boats navigating the Mississippi River in at- 
tempting to pass the bridge draws. The bridges have 
become so numerous that river men regard them as the 
chief obstacle to navigation on that river and far more 
destructive than sand bars etc. Indeed, it has become the 
common custom for boats to lie up and not attempt the 
passage of the draws in periods of high wind and rafts 
and barges are very frequently destroyed on the piers at 
any water. The propriety of throwing an unlimited 
number of bridges across navigable streams we do not 
propose to discuss, that having already been decided in 
our courts, but it would seem that additional safe guards 
should be thrown around the vessel interests which the 
railways are so much interested in destroying. Of course 
there are two sides to the question to be considered, but 
it can be safely said that the railways will always, in the 
construction of bridges, have to be held with a strong 
rein, in order to conserve interests which are directly in 
opposition to railway monopoly. 


ee 


The John Lawler bridge at Prairie du Chien is 8,000 
crossing at Detroit, where the water is about 70 feet | feet long and is constructed in two parts, the pier part, 


deep, and entirely feasible, as we understand it is, with | which is an ordinary pile or bent bridge, and the movable 
Vanderbilt in control of Canada Southern and the | part, which consists of three pontoons connected length- 
Great Western running in conjunction with the Grand | wise and representing a length of 396 feet. These pon- 
Trunk, which is likely to follow soon jndging from the | toons are 28 ft. beam and 4 ft. high with only one foot 
present Canadian policy, this question of crossing the | draft. There is a second draw in the other channel of 
Detroit River in the quickest and cheapest way, will | the river of goSft. length. These moveable portions are 
find its own solution at no distant day. Should it be at} strengthened by Howe trusses moving over all. The 
Amherstburg, as may not be unlikely, Detroit will be | rise of the river is 21 ft. and to provide for this, aprons 
on one side of the great freight channel and will be | or movable stages adjusted by powerful screws are pro- 
obliged to construct a tunnel in self-dense. If she| vided. The draw is connected back by a leaf, at a 
can build her tunnel first the Amherstburg tunnel will | distance equal to the width of the pontoons, sothat when 


probably, not be built, at least for many years, as the} the draw is thrown open by the current of the river, an 
Canada Southern can use its branch to Detroit. 


| opening of the full Jength of the draw is provided for the 





SS | passage of boats or rafts. The draw is again closed by 

A GREAT International road to cross the eastern conti- | g winding engine operating a chain attached to its outer 
nent, similar to our own Pacific Road, is now talked of | end. The draw opens with the current in one minute, 
in European circles. | and is closed, in three minutes which does not compare 

This road is to start from Nij. Novgorod, the present | unfavorably with other draw bridges. The expense of 
terminus of the Russian system, following the Volga and S esis bridge, in a place suitable for it, is much less than | 
the Kama rivers, crossing the Ural Mountains near Eka- | any other type and the capacity is 1,000 cars per day. 
terimburg, thence in the direction of Tioumen and Omsk | River men speak of it as the best bridge on the river to 
on the Irtish River, via Kainsk to Tomsk near the | pass, especially in periods of high water or wind. 
Obi River, thence directly to Irkutsk on Lake Baikal, A bridge somewhat similar has been in operation for 
crossing the Chinese frontier near Kiachta. From | several years at the Vermont Central Crossing of the 
the Nij. Novgorod to Tomsk the route is over the so | foot of Lake Champlain, near Rouses Pt. N. Y. We 
called steppes very similar to our prairies in ease of con- | understand that the Burlington & Quincy Railroad is 
struction. From Tomsk to Lake Baikal the country is | soon to erect one similar to the Prairie du Chien bridge 
more rolling. The greatest hight on this section is but | at their crossing some miles farther down. 
3,800 feet. The most difficult portion lies on the Chi- 
nese frontier at the crossing of the Altia Mountains near 
Kiachta. It is expected to open up mineral regions in 
Siberia of immense richness, and knit the bonds of 











THE meetings of stockholders of some manufactur- 
ing corporations have brought out a strong desire 
and determination, on the part of those most interested, 
Russian unity in the Asiatic provinces ; at the same time | to ascertain the reason why corporations, once most 
it will open up a new avenue to the Chinese coast, which | prosperous, have been compelled to pass their dividends 
will be all powerful commercially and as a civilizer. and report a falling off of receipts, with heavy losses in 
fi the treasury. There are of course many general reasons, 

THE annual report of the Suez Canal Company was | but a correspondent of a daily paper gives some particu- 
made at Paris, on June 27. It contains the gratifying | lar ones, and adduces a remedy. Speaking of a mill 
information that, as the traffic on the canal has contin- | whose stock is one of the best in the market, having 
ued to increase, amounting in 1875, to 1,494 ships, with | steadily risen since 1857, he says, that it has maintained 
an actual tonnage of 2,940,708, the receipts have at last | its high position up to the present time, because the 
exceeded all the expenditures, and a dividend of 1 franc corporation has the highest order of brains at both ends 
88 centimes per share is now available. The recepts for and in the middie. Its treasurer is not only a man of 
the year 1875 were 30,827,194 francs, and the expendi | mercantile education, but one educated in the best 
tures, including interest, 29,727,047 francs. The depth school the city of Boston ever furnished for the specialty 
of water is kept up, a vessel drawing 8% metres having of fabrics. As a financial man he has few equals and 








no superiors. The head of the firm of selling agents is 
a thoroughly practical man, acting in unison with the 
treasurer, and furnishing a working team that means 
success ; while at the mills, the agent is a man capable 
of keeping up his part of the duties of the corporation. 





THE President of a corporation may be able to 


address a large public meeting and quote Latin to his 
stockholders, but this does not provide for his finances, 
nor secure the sale of its products at a profit. Goods, 
to be salable must be what the feofle want. Many 
clerks behind the counters of our retail dry-yoods stores 
are better judges of this point than the whole army of 
lawyers and other professional men who have brought 
our manufacturing corporations to their present low 
pass. Let the mills employ in every department prac- 
tical men. The ablest managers of these corporations 
are the men who learned their first lessons in the retail 
dry goods stores, and who have then constantly improved 
their education. They thoroughly understand their mar- 
ket and what are saleable goods. Let such men always 
be put in charge and we shall hear less, even in times like 
the present, of passing of dividends and declination in 
the price of stock. 





THERE seemes to be cause for the suspicion that the 


action of the trustees of the Cincinnati Southern Railway 
in regard to the letting of contracts is not what it should 


be, they having, at various times contracted for work 


to be done and materials furnished upon the line of said 
railway, without going through the regular formula 


of advertising for bids. Because of this little informality 


the Board of Councilmen of Cincinnati met last week 


and after a couple of ‘‘ whereases ” 


“ Resolved, That a committee of five be appointed to 


confer with the Trustees of the Cincinnati Southern Rail- 


way, with a view of ascertaining the manner in which 
such contracts are awarded, and the tacts in rela- 
tion to the excess of contract entered into for switch ap- 
pliances, and that they report the result of their confer 
ence to the Board.” 





MATTERS do not seem to be progressing in a manner 
entirely satisfactory to all parties at the dam of the Wor- 
cester water-works, now building to replace the one 
washed away last spring. City Engineer Blake pre- 
sented a communication to the city council on Monday 
evening of last week, in which he stated that the new 
dam was in several points being weakly constructed. 
The rebuilding of the dam has been under the superin- 
tendance of W. H. Heywood, by appointment of the 
county commissioners, and has been viewed from time 
to time by Engineer McAlpine, of Albany, the consult- 
ing engineer of the work, so that the city engineer has 
had no part in the work, but makes his statements from 
unofficial examinations. The county commissioners ex- 
amined the dam lately, and discovered that the founda- 
tion is wholly insecure. 





PARTIES in Boston who own a mine in Colorado, are 
about to send a ton of silver ore to Hartford, Conn., for 
the purpose of testing a mammoth revolving furnace in- 
vented by James Manes, Sr., of that city, and just com- 
pleted by the Hartford Foundry and Machine Company. 
The most noticeable feature of the furnace is a huge iron 
sphere six feet in diameter, of three-quarter inch iron, 
with about six inches of fire brick on the interior. This 
is suspended on iron journals, and on its exterior are 
circular racks which connect with cog-wheels operated by 
a hand wheel for the purpose of revolving the globe. 
At one end is a furnace, the blast from which enters the 
globe through the hollow axle, and bears upon the ore 
previously placed therein. During the operation of roast- 
ing, the globe is constantly rotated. 





On the Fourth of July the Cincinnati Gazette ‘pre- 
sented to its readers a cut of the new Hoe double web 
perfecting press on which it is now printed, accompanied 
by pictures of five other presses that have successively 
done duties in that establishment, each faster than that 
which it supersedes. The double web press is said to 
print, on both sides, at the extraordinary rate of 30,000 
an hour. It is unquestionably one of the best presses in 
the world, and the Messrs. Hoe are to be congratulated 
on their success. 
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THE Indianapolis Sournal remarks 
great danger that the projectors of narrow-gauge roads 
are, at the outset, about to commit the blunder of build- 
ing their engines and cars too heavy, which will at once 
defeat in a great measure one of the theories upon which 
narrow-gauge roads are built. A day or two since, there 
passed west over the Union tracks a number of narrow- 
gauge box-cars which were but very little lighter in their 
construction than those of the standard gauge. Such 
heavy equipments must soon batter the rails to 


and require replacing with new ones.” 





Tue Jersey City Yournal says of Mr. John J. Blair, 
of Blairstown, Warren County, N. Y.: ‘ Mr. Blair has 
given many very costly and valuable gifts to his town, 
and he now proposes to build and equip, at his own ex- 
pense, a branch railroad from Delaware station, on the 
Delaware, Lackawanna and Western Railroad, to Blairs- 
town, a distance of about 18 miles. The road will cost 
about $250,000, exclusive of the right of way, which is 


Mr. 
designs the road as a gift to the people of Blairstown, 


furnished by the land-owners on the route. 


and for the benefit of the farming population, among 


whom his life has been spent.” 





Personal. 


C. Brum, C. E., of Rio Janeiro, S. A., who came to 


this country with Dom Pedro, is spending a week in | 


Chicago, examining its Public Works. 


City Engineer Chesbrough, who has been confined to 


his house for several days on account of illness, is so far | 


recovered as to be able to visit the city hall for a short 


time daily. 


I. Lothian Bell, of England, and Drs. 


Mosler, of Berlin, Prussia, members of the Centennial | 


Commission, have been visiting the Marquette iron dis- 


trict during the week. 





*“Cower’s Ferry’’ Bridge, lowa. 


Written for Engineering News. 


On the 6th of the present month, a bridge letting 
The bid- 


substructure, and superstructure ofa 


took place in Tipton, Cedar County Towa. 
ding was for the 
wagon bridge over the Cedar River at “Gower’s Ferry,” 
The 


just 


about twelve miles westerly from ‘Tipton. site 


selected is at a narrow gorge in the river below 
where the channel is hemmed in by perpendicular walls 


The 


here is about 460 feet wide, and has a solid rock bottom, 


of magnesian limestone, forty feet high. 
and the water at its lowest stage is about 2% feet deep. 


The stone for the piers and abutments will be taken 


from the magnesian beds in the vicinity; the haulage | . ; Tr ss 
- H BE | pany intend illuminating the vast structure, containing | 


will probably not exceed '% mile. 
Che stone used has very regular beds and stratification, 
o that the work of cutting is small. 
The specifications adopted by the County 
Supervisors were as follows 


Extreme length of bridge 540 feet; width of roadway 


16 feet. Floor plank and floor joists to be of hard 
pine, the plank 3 inches thick. The bridge if not of iron” 
to be with, or without, iron floor beams. 


Moving load to be 80 pounds per square foot. 
Noiron to be 


inch in tension, 8,000 Tbs per square inch in shearing, 


strained over 15,000 Ibs per square 
and 9,000 Ths per square inchin compression by Gor- 
don's formula for strains of material. 

Substructure to be 


completed by October Ist, 1876, 


by December Ist, 1876. 


letting, the following bids were received. 
Trusses all iron. The bids by the lineal foot: 
H $22 Ss Clinton, Smith Bridge Company. 
Pra , 0 25 Z. King. “ “ 
‘ “ 21 40 Missour: Valley “ ss 
oe ss 20 75 Canton, Ohio, es “ 
Whipple “ 23 50 Cincinnati “* - S 


Combination wood and iron trusses, top, chord, and 


posts wood, 


Pratt truss $14 49 Raymond & Campbell. 
“s és 14 40 Missouri Valley. 
” " 10 75 Z. King. 

Howe * 16 28 Clinton, Smith, 

Prat . 1475 King, of Kansas. 


Arch Girders, all iron. 


Arch $20 00 
21 00 King, 
i” 17 So 


Canton, Ohio, Bridge Company. 


Missouri Valley “ ™ 





“There is 


pieces | 


Blair | 


Wedding and | 


channel | 


Board of | 


ENGINEERING NEWS. 


The second truss of the above list was awarded the | 
contract at $20.25 per lineal foot. The specifications | 


are as fc lk WSs 





Extreme length of span, 135 teet, center to center, 
133% feet; rise of trusses, 21% feet, from center to 


center, 20 feet; width of roadway, 16 feet ; rolling load 
per lineai foot, 1280 Ibs. ; dead load per lineal foot, §20 | 


Tbs. ; factor of safety, 4, and strains as per the specifi- 
cations of the board. 

By the strain sheet submitted, the greatest strain up- 
on the top chord was 100,000 fbs.—section, 14 sq. inch- 
es; greatest strain upon the bottom chord, 92,000 fbs. 


—section 63/ sq. inches; greatest strain upon posts, 


| 64,000 Ths.—section 13 sq. inches. 


The substructure requires 866 cubic yards of mason- | 


ry, the bids upon which were as follows: 






Masonry. 
per cu. vd [pr cu. yd.! per cu. yd, 


Contractors. 


O'Hanlon & O’Hara 








neneh $9.00 $--— s—.- 
Basher B CW cass ccasncccen 7.50 | 0.75 | 0.50 
E. S. Gulick 745 (Ot 1.00 | 
D. Armstrong ii 8.70 =| j 
W. Lancaster (piers)...... 9.25 | 
a - (abutments) 8.00 | | 
2. King ...«0 +. iil 8.50 | 0,80 
Clinton Smith Bridge. Co.... 7.57 | 
Mo. Valley Bridge Co 8.00 
Cincinnati - “ (piers)... 8.90 | 
| Cincinnati (abutments) 6.95 | 0.40 0.25 


The substructure was let to O’Hanlon & O’Hara, at 





| $9.00 per cubic yard, they to do all excavation needed 
! and furnish all rip-rap required, free of charge to the 
county. 

It seems to the writer that the Board have madea 
| mistake in selecting so short a span, thus putting three 
| piers in a very contracted channel. The Cedar is one 


of our swiftest flowing rivers, and the chances are that 


by obstructing the channel they will lose their bridge in 
| some spring rise when heavy ice comes down. 
C. W. Irtsu, C. E. Towa City, 





Electricity Against Cas. 


The Great Northern railway company of France has 





a great revolution in the mode of lighting public build- 
ings and thoroughfares. To judge from the reports, 
electricity seems destined to eclipse gas altogether. A 
few weeks agoa three horse power Gamme machine 
was employed to light the luggage department of the 
Paris Great Northern railway station. This hall meas- 
ures 20,000 cubic feet, and is generally illuminated by 
twenty-five gas burners. The new electric light was 
placed at a distance of ten metres from the ground, and 


gave a light of a peculiarly soft character, which render- 


| ed the use of the dull globe employed to check the 
| irritating glare of gas unnecessary. The light continued 


to burn the whole evening with great regularity. The 
| success was conclusive, and it is stated that the com- 


| 300,000 cubic meters of space, where the trains arrive, 


| al power will be placed at hights of twenty meters, and 
at the four summits of a rectangle, so that there will be 
| no shade or dark corner in the whole edifice. M. Tresca 


has been able to estimate the amount of power required 
to produced a given quantity of light by the magneto- 
In this respect former experiments 
The 


been obtained chiefly from two machines, the first giv- 


electric machines. 


had been eminently unsatisfactory. results have 


ing a light equivalent to 1858 carcel burners, that con- 
sume forty grammes of oil per hour, and the second 
With the former it is easy 


equal to 302 similar burners. 
to read at a distance of 21.40 meters, and with the latter 


at 7.70 meters. The reflection, also, from the walls is 


so strong that persons can read at these distances even 
| when holding the book with his back to the light. From 
a lamp equal to a hundred burners the same re- 
| sult can be obtained at a distance of five meters. 
| electric lamps of this power have been in use during last 
year in the factory of Heilman, Ducomman & Steinlen, 
| of Mulhouse, and give a satisfactory light over an area 
| of 1850 square meters. The most important fact, how- 
ever, is the assertion that the electric light is a hundred 
times less expensive than oil, and fifty times cheaper 
than gas. Should a prolonged and practical application 
of the new system prove this comparison to be correct, 


it will utimately compel gas makers to make a great 


seriously damage their interests —Zhe Builder, 


July 22, 1876. 


a 





Covington, Ky., Water Works. 


Covington has long suffered from an_ insufficient 
supply of water, and of very bad quality. The com- 
mittee of the City Council appointed to consider the 
plans of the engineer, Henry Earmshaw, reported in 
favor of the second plan submitted. All the plans sub. 
mitted, contemplate a reservoir system, and the one 
reported will give a head of 255 ft. at the base course 
of the Court house, which will be amply sufficient for 





| fire purposes. 


The following is a synopsis of the plans presented: 

Plan No. 1 would present an area of water surface of 
11.5 acres; depth of water, 30 feet: capacity, 84,000.00 
gallons; cost, $352,205, or $4,193 per million gallons. 

Plan No. 2—Area of water surface, 7.66 acres; depth 
of water, 30 feet; capacity, 53,700,000 gallons; cost, 
$282,570.47, or $5,262 per million gallons. 

Plan No. 3—Area of water surface, 1.96 acre; depth 
of water, 30 feet; capacity, 13,775,000 gallons; cost, 
$198,874, or $14,437 per million gallons. 








A New Pavement. 





Beloit comes to the front once more with a new in- 


| vention for the benefit of mankind. This time it is in 
the line of that absolute necessity, a good street pave- 


by the the same process. Electric lanterns of exception- | 


Four | 


alteration in their charges, if it should not even more | 


ment. E. McDonald, Esq., is the inventor and W. T. 
Crim, Esq., has taken an interest in the patent. To- 
gether these gentlemen are now vigorously pushing 
things, making known the peculiar virtues of their val- 
uable invention and introducing it in the large cities. 
To give some idea of the character of the pavement 
we quote from the specifications of the patent applica- 
tion as follows: 

| This invention consists in constructing a Wooden 
Pavement, formed of sections of closely fitting blocks of 
| suitable timber, made equivalent to a compact, solid 
mass, by cementing together the vertical sides of each 
| block. The upper ends, or face of the paving, are per- 


| forated with augur holes, in rows, about three quarters 


undertaken experiments which indicate the approach of | of an inch in diameter, and two inches deep, and near 


| enough together so that when filled with the metal plugs 
| or bolts, having their heads projecting slightly above the 
surface of the wooden blocks, that the tire of any ve- 
hicle cannot, in any way, touch the surface. These 
bolts are, in general, of iron, cast or chilled, but may 
| be of steel or any other metal. 
| This pavement is intended to be laid upon a suitably 
| prepared surface of either earth, gravel, broken stone, 
| or conerete. But the chief and most important feature 
I< my invention, consists in the employment of metal 
bolts or plugs as shown, which renders the face of the 
| pavement practically indestructable, and at the same 
| time presents a sufficiently rough surface to prevent the 
wheels of vehicles from sliding thereon, and also giving 
| enough roughness of roading surface as to effectually 
| prevent horses or other draft animals, or even pedestri- 
from slipping thereon. 

High authorities speak with great confidence of the 
success of this invention, and a section of it is very 
| soon to be laid in one of the’principal streets of Chicago. 
We give it the right hand of fellowship and hope 
| great things of it—Beloit Free Press. 


The Wrought Iron Bridge Company, Canton, Ohio 
are running their works at full capacity,11 hours per day, 
have about 160 men at work, and 35 to 100 employed 
in erecting bridges at various points. During the past 
month they have received over 80 contracts for bridges, 
amounting to over 80 spans from 40 to 200 feet in 
length, and costing over $130,000. Among the promi- 
ent bridges now in process of construction by this com- 
pany, are, a 440 foot bridge, 54 feet wide, built in two 
trusses, two deck arch and the plate girder spans, just 
being completed at Ottawa, Canada, 500 foot deck truss 
bridge, in 4 spans of 155 to 615 feet, 38 feet wide, just 
being completed at Columbus, Ohio; 240 foot truss 
bridge, 54 feet wide, in two spans at Newcastle Penn 
sylvania ; 700 foot truss bridge in 5 spans at Junction 
Ohio, 680 foot truss bridge in 5 spans at Utica, Illinois ; 
300 foot arch bridge, 30 feet wide, in two spans, at lowa 
City, Iowa ; 200 foot truss swing bridge, 33 feet wide, 
at Houston Texas, and 500 foot truss bridge 18 feet 
wide at Salamanca, New York. The contrg-ts received 
by the company since Jan. 1. amount to over $350,000. 
—Manufactvring and Trade Review, 
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NOTES. 


There are 620 workmen now employed on the State 
Capitol building at Albany, N. Y. 











The loss in the State of Iowa by the recent floods will | 
amount to $1,000,000. The loss in Warren county alone 


is $300,000. 


The President has approved the act authorizing the 
construction of a pontoon railway bridge across the Mis- 


| the McNairy, Claflen, & Co's 


5 a : 
souri Riverat Nebraska City, Neb. 


C. A. Stevens, Vice-President of the Albany & East 
Albany Bridge Co., has been arrested on charges of 
embezzling $200,000 wotrh of bridge bonds. 


We learn that one of the bridges spanning the Schuy]- | 


: ; 
kill river at Reading, known as Lancaster bridge, was | 
destroyed by fire July 9, with loss of $40,000. 
| 


At Prairie du Chien an artesian well discharges daily 
869,616 gallons of water, with power to raise it goo feet 


from the ground. The well is only 960 feet deep. 


There are from 1,500 to 2,000 miles of oil pipe lines 
in the oil region, lying mostly in Butler County, Pa., 


costing more than $2,500,000. Cost of pumps, tanks, 


&c., will more than double this amount. 


Suit has been commenced in New York by the gov- 
ernment against the Pacific Mail Steamship Company to 
recover $16,968.40, amount of duties due on importa- 
tion of boilers, cylinders, iron-work, &c. 
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Angel & McCormick, of Cleveland, Ohio, lesses of 
works are building a 


wrought iron bridge 156 feet long for Union county, 


| this State, also an 80 foot bridge with four girders for 


the Lake Shore railroad crossing over Wilson avenue; 
this bridge is for four tracks. This week will complete 
the iron work for the new county building, on which 


they have been engaged for some months. 





Foreign Intelligence. 


A movement is on foot for obtaining better drainage 
A movement foot f bt ng bett lrainag 
and an abundant water supply for Naples, Italy. 

The receipts of the octroi of the city of Paris between 


January and June amounted to 52,573,009 fr. 


A report is current that Mr. Henry Meiggs ha 


g Ss con- 


cluded a contract with the government 


S 


of Nicaragua for 
the construction of an inter-oceanic canal. 

Sanitary reform has extended even to Algeria, where 
a country larger than Great Britain has been districted 
and a sanitary officer appointed for each district. 


A Berlin mechanician has invented a steam velocipede 
which is said to answer admirably. The engine is heat- 


ed with petroleum, and, being placed on the two back 


| wheels, does not interfere with the convenience of the 


The report of the engineer of the Lake View wate:- | 


works, shows that for the two weeks ending July 15th, 
3,297.490 gallons of water had been pumped, using in 
that time 19,476 pounds of coal at a total cost of $38.39. 


Baltimore papers from time to time urge the con- 
struction of the Maryland and Delaware ship canal 
which would shorten the route by 225 miles to ocean 
steamers, thus saving the circuitous passage by the 


foot of Chesapeake Bay. 


An injunction was served on the City Council of Fort | 


Wayne, Ind., Tuesday evening, restraining them from 
accepting the water-works contract, which at present 
amounts to $380,000. One of the reasons claimed for 
the injunction is that a proposal was presented offering 
to build them for It is said that an 


$100,000 less. 


junction. 


At the annual meeting of the stock holders of the 
Birmingham and Pittsburgh Bridge Company held on 
Tuesday of last week the following named persons were 
elected Directors for the ensuing year. Messrs. A. Gar- 


risson Jonathan Lenz, John Wilson, Thomas Faweett, | 
McKee, T. B. Atterbury, A. B. | 


A. G. Walter, H. S. 
Stevenson, John Gallaher, Charles Evans, James Faw- 
cett, J. B. Wolf, Adam Trautman. 

The Portage City, Wis, Advance says: The first 
boat through the new Portage canal was thegovernment 


steam barge, ‘‘ Boscobel,” which passed through the up- | 


per lock Friday, June 30, steamed down the canal to the 
lower lock, and back freighted with some of the govern- 
ment employes, city officials, and some common folks. 
The completion of the canal connects us by water with 
Green Bay, the lakes and all the rest of the world. 


The King Iron Bridge Company of Cleveland, Ohio, 
cannot complain of a scarcity of orders however much 
present prices may be unsatisfactory. They have within 
the past ten days received orders for eleven bridges from 
Iowa, and they recently received the contract fora 
bridge of six hundred feet in four equal spans, to be 
erected over the Juniata, at Lewistown, Penn. A bridge 
of 275 feet in length for West Virginia has just been 
completed. Since January 1st, one hundred and forty- 
five bridges have been entered upon their books. 


The trouble in regard to the suspension bridge at 
Minneapolis, is finally adjusted and the bridge will 
probably be completed this fall. The' wire of John A 
Roebling’s Sons, which was first condemned by the bridge 
engineer, Mr. Griffith, on account of brittleness and 
inability to splice, having stood the test of tensile strain, 
and a new method of splicing having been found suc- 
cessful, has been finally acepted. Mr. Griffith has not 
been discharged as was at first contemplated, and he, 
with City Engineer Rosser, will push the structure to 
an early completion. 


driver. 


The deepest Atlantic soundings ever made were nine- 
ty miles north of the Island of St. Thomas, in 3,875 


/ 


fathoms. The pressure was so great at this immense 
depth that the bulbs of the thermometer, made to stand 


a pressure of three tons, broke. 


To obviate the danger arising from dampness in brick 


buildings, a French architect, M. Sebille, has patented a 


| simple and inexpensive process for injecting brick, tiles 
g 


and other earthern materials with the tarry residue from 
Brick thus 
pared is said to be rendered absolutely water-proof. 


the manufacture of illuminating gas. pre- 


The Whitehead or “fish” torpedo, one of the most in- 


| genious war machines of modern times, is continually 


undergoing improvement, the latest of which is the abol- 
ition of the fins, These were until now thought essential 
for the preservation of an even keel during the torpe- 
do’s journey, but the rudder and other arrangements 


are found ample for this purpose, and the torpedo has 


| been improved in certain important particulars by the 
effort will be made to accept the contract over the in- | 


abolition of the useless appendages. It is understood 
that two large torpedoes sold by Mr. Whitehead to the 


Russian government for £10,000 are without fins. 


An illustration of the value of timber, in England, on 
| waste lands is afforded by the sale of wood which took 
place on the estate of the Earl of Cawdor, in Nairnshire, 
England, the other day. In 1820 two hills, about three 
hundred acres in extent, were planted with fir and other 
trees, and after successive thinning, the sale of which 
realized large sums, the remainder of the wood has just 
been sold off for the sum of £216,000. The sum real- 
ized for the wood on this waste land during the fifty 
years is stated to be equal per acre to the return for the 


best arable land in the country. 


The labor question in England has again become one 
of serious importance. Trade must be depressed indeed 
when not only reduced wages and reduced time, but a 
limit of four working days in the week, are determined 
upon. Whether such reductions are justifiable or not 


their effects cannot fail to be most deplorable. At the 


a happy lot. 


in the week to earn even this, no fate could be much | 


worse than is likely to befallthem. Depressed as every- 
thing is with us we have not yet fallen so low as the con- 


dition of things in England.— Quebec Chronicle. 


Several years ago, an Imperial College of Engineering 
was established in Japan, for the purpose of educating 
native engineers for the Department of Public Works. 
Admission to the school, says an English exchange, is 
obtained by competitive examination, the course of in- 
struction is very complete, and the college is at present 
under the management of English Professors,—the Eng- 
lish language having apparently been adopted as the sci- 
entific tongue. In connection with this institution there 
are well-fitted laboratories and work-shops, of various 
kinds. The special courses are civil and mechanical 
engineering, telegraphy, architecture, practical chemistry 


and metallurgy. The number of students at the close of 
last year, was 272.—Exchange. 


| 
| 
| 
present rates the condition of English operatives is not 


With reduced wages, and only four days | 









Railroad News. 


The Pullman cars are not paying in England. 
The Cincinnati & Terre Haute railway will be sold to 
ghest bidder, on the 6th of next month. 
Car Works, York, Pa., are 


cars for the Texas Pacific R. R 


The Empire building 500 


Tracklayers are at work on the Cincinnati Southern 


road south of Nicholasville, Ky., and large quantities of 


rails are being shipped thither by the Kentucky Central. 


The Port Dover & Lake Huron is completed from 
Port Dover, Ont., on Lake Erie, to Stratford on the 
Grand Trunk R. R., a distance of 63 milk 

The travel on the Lehigh Valley Railroad has in- 


creased to such an extent of late that the company has 


found it necessary to run their through trains in two 


sections 


The Kansas Pacific R. R. notified the County Commiss- 


} 


ioners on July 11, that they accepted the bonds of sub- 


scription and will proceed at once to build their road to 
rrinidad, Colorado. 
railway and 


iver at Troy, N. Y., is being rapidly dis 


The old wooden 


the Hudson R 


highway bridge across 


bstantial 


mantled and repla by I iron structure. 
This is an improvement which has long been needed 

A road on the prismoidal, or one rail plan, is to be 
built in California to connect the town of Sonoma with 
Sonoma Creek Landing ['wo miles are first to be 


built as an experimental section and if that succeeds it 


is to be completed to Sonoma and farther extended to 


Santa Rosa. 





The London Z?mes strongly opposes the placing of 
the bonds of the Quebec Government, for the construc 
tion of the North Shore R: sh market 
claiming that the scheme is in direct opposition to the 
railway interests of Canada, helping to destroy property 


that already exists 
least. 

extend a railroad from 
Audubon, 


Jackson county, 


An effort is being made to 
Des 
Palo Alto, and Emmet « 
Minn., has 


which reaches there; Audubon county, Iowa, has a | 


Moines northward to Minnesota, via 


yunties, Lowa 
raised $100, 00 to be given the first road 


sum to offer; and Palo Alto, Emmet and Pocahonta 


counties may be set down for $30,000 each. 

To prevent forfeiture of charter the Texas & Pacific 
Railway Co. is working to complete two jobs in that 
of August; 


west of Dallas, Texas, } etween Eagle Ford and k rt 


road by the middle one, thirty-five mile 


Worth, on the main east and west line, and the other 


ninety-two miles on the Fort Worth and Northeastern 


branch, or Transcontinental branch, between Paris and 


Sherman. 
The Watchung Railroad, a branch of the 
Lake 


running regular trains to Orange N. Y., on Monday the 


Midland, 


Montclair and Greenwood Railroad, commenced 


| roth inst. Its terminus isin Orange near the entrance of 


| Llewellyn Park, and passengers are landed in less than 
} an hour, by Jersey City Ferry at Cortlandt and Des- 


brosses streets, in New York, avoiding the Erie tunnel. 


The bridge builders have begun to drive piles for the 
| draw or centre pier of the Chicago, Milwaukee and St. 
| Paul railroad bridge at LaCrosse, Wis. To guard 
| against accidents the railroad company has stationed a 
watchman at Winona, who notifies every passing boat 
Asa 
Ds ' 

| still further precaution, the coming of every boat and 


| and raft of the condition of affairs at the bridge. 


raft is telegraphed from Winona to the bridge force. 
Captains and pilots are thus put on their guard, and 
every care is taken to prevent accidents, 


The work on the Green Bay railroad branch into this 
city was really commenced yesterday. Messrs. Smith and 
Rossiter having broken ground and got a crew and 
teams at work just east of the cemetery. To-day a 
crew will be put on at Onalaska, where the road will 
form a junction with the Northwestern road, on the 
table land, a few hundred feet below the depot building. 
It is now expected that the Northwestern road will 
build in from the Junction so as to intersect the Green 
Bay road here in the city and thus forma Y by their 
main line and their branch, which will be a great con- 
venience to them in handling their trains.—LaCrosse 
Democrat, July 11. 
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On the New Science of Craphical Statics. 


BY MANSFIELD MERRIMAN, C. E. 































































Instructor in Civil Engineering in the Sheffield Scientific School. 


[Written for Engineering News.] | 


Graphical Statics is a branch of applied mathematics | 
which furnishes methods for investigating the stability of | 
engineering structures by means of simple geometric 
constructions with dividers, ruler or triangle. Bringing | 
as it does to the Engineer the means of solving statical 
problems by the tools with which he is most familiar, it 
is not surprising that it is coming into extensive use in 
the practice of the profession, Although its very name 
is scarcely ten years old, its growth has been rapid and 
healthy and it is today, through its extensive literature, 
established upon as firm a basis as many much older 
branches of science. 

Mathematical investigations may be pursued by two 
distinct kinds of reasoning, the synthetical and analyti- 
cal. The first, starting from simple fundamental axioms, 
proceeds step by step to deduce laws and relations | 
which, in their turn, are again used for the investigation 
of more complex phenomena, the second, starting from | 
general relations, runs backward to determine particular 
laws and properties. As an example of the first we 
have the pure Geometry of Euclid (285), of the other 
the Analytical Geometry of Descartes (1596--1650). 
The reasoning of our new science, the Graphical Sta- | 
tics, is essentially synthetical. 

In all ages it has been one of the aims of mathema- 
ticlans to solve problems by graphical processes. Those 
propositions teaching us how to bisect a given line, to 
construct a square equivalent to a given rectangle, to 
construct a square equivalent to the sum of two given 
squares, etc., which were first presented in the elements 
of Euclid are essentially graphical and are the founda- | 
tion of what may be termed the Graphical Calculus (das 
graphische Rechnen). Under this head we may class 
those graphical processes which, like the above, teach of 
the addition, subtraction, multiplication, division and re- 
duction of the geometrical magnitudes, those of later 
origin relating to the extraction of roots, involution of 
numbers to required powers, the solution of numerical 
equations, and the operations of differentiation and inte- 
gration, as well as those in mechanics for finding the 
centre of gravity of figures by means of axes of symme- 
try. All such problems, it must be observed, though 
graphical, form no method or system, but each depends 
for its solution upon an independent process, which is 
often the geometrical interpretation of analytical alge- 
braic reasoning. The Graphical Calculus although 
used incidentally in all graphical methods forms properly 
no part of the subject before us, 

As an example of a purely graphical method we may 
instance the Descriptive Geometry of Monge (1746—18- 

18), which, in representing geometrical magnitudes by 
their projections upon co-ordinate planes, furnishes a 












system, a routine, for investigating the properties and 
relations of given magnitudes. Its processes are not 
the interpretation of the Cartesian Analysis, but are 
deduced by sythetical reasoning from the same defini- 
tions and axioms. So the Graphical Statics, in its force 
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uous girders by a combination of analytic and graphic 
| methods. 


In developing the principles of the new science, Cul- 


_ man, perhaps unfortunately (but fortunately as will be 
seen in the sequel), chose a method extremely unattrac- 
| tive to any except good mathematicians, inasmuch as 


he supposed on the part of his readers an acquaintance 
with the Geometry of Position, a branch of pure mathe- 
matics as then entirely untaught in the schools and 
scarcely known except among savants, Yet such was 
value of the practical methods there brought out, 


| that they were not only favorably received by scholars 


but perceived and adopted by engineers, and in the 
years following the publication of Culman’s treatise the 
most lively interest was manifested by the scientific 
world in spreading and developing the young science. 
The presentation of the subject in the manner chosen 
by Culman would probably have been the death blow 


of the system in any country but Germany, and it is 
perhaps partly due to this, that until very recently the 
name “Graphical Statics” has scarcely been known to 
In Ger- 
many however the book was read, the value of its meth- 
ods realized, and the demand immediately made, that 
the subject should be taught to the students in the Poly- 
To use Culman’s work, however, a 
knowledge of the Geometry of Position was necessary 
| and a text book on this subject immediately appeared 
to supply the want.* The end proposed by Cullman 
was attained, for not only the Graphical Statics but the 
new and elegant Geometry of Position, were soon 
placed upon the curiculum of the scientific schools and 


the English and American engineering public. 


technic Schools. 


are now taught in every Polytechnicum in Germany. 
A co-worker with Culman in the development o 


Graphical Statics was Mohr, then a Professor at the 
| Hanover Polytechnic, now at Stuttgart. 


the movements and reactions at the supports of a con 
tinuous girder by the use of force and equilibrium poly 
gons alone, by direct and simple processes. 


The treatment of Graphical Statics by the new Geom- 
etry, although perhaps more elegant, is however by no 


To him is due 
the solution t of the continuous girder, which Cullman 
had given up as impracticable by the graphical method. 
This elegant solution renders it possible to determine 


July 22, 1876. 





neering schools shall teach the subject,* literature is 
rapidly appearing, and at least one comprehensive work 
has been produced. In England one application of the 
system—the use of the force polygon in determining 
strains in roof trusses—is very widely known ¢ and is 
there called ‘Maxwell's Method of Diagramming.” In 
the Hungarian and Russian language, there is also, we 
understand, some literature upon the subject. 

In our own country the new science is becoming 
rapidly known. The work of Prof. Greene on the Anal- 
ysis of Bridge Trusses} besides the usual applications of 
the equilibrium polygon, contains a simple and original 
method for the investigation of continuous girders and 
draw spans, while his able articles in the columns of 
ENGINEERING NEWS, have drawn wide attention to the 
elegant method for the determination of strains in roof 
trusses; and the work of Prof. DuBois,{ presenting as it 
does applications of the method toa wide range of prob- 
lems in civil engineering, renders easily accessible to the 
American public the labors of German scholarship to 
which we have called attention above. In our leading 
scientific schools, the subject has been introduced into 
the engineering courses of study and found to be one in 
which the students take particular interest. 

It is not here the place to criticise either of the books 
to which we have just alluded. We cannot, however, 
holding the views that we do with regard to the limits 
and scope of Graphical Statics, refrain from expressing 
our gratification that Prof. DuBois, although writing a 
work upon Graphics, has nowhere left analytical proc- 
esses out of sight; in fact the book contains the whole 
analytical theory of flexure, from the elementary cases ot 
simple beams, up to the more complex subjects of the 
continuous girder and the braced arch. The engineer 
has then ‘wo methods, the graphic and the algebraic, 
and in all constructions each should be used to check 
the accuracy of the other. 

Unlike Analysis, which furnishes us not only with 
processes for the solution of problems, but also general _ 
Jaws and properties concerning the objects of our reas- 
oning, Graphics gives us processes only. For example, 
Analytical Geometry gives us, by the combinations of the 
equations of two circular cylinders, the equation of the 
curve of their intersection, from which we may determine 


means necessary, and in later German works} the sub- 
ject is developed from the principles of mechanics by 
the use of only ordinary geometrical and algebraic reas- 
oning. Under such treatment the acquisition of the 
method is easy, even to those who have only had the 
benefit of limited mathematical treatment. 

Besides the works we have just quoted in the foot 
note, there have appeared in German scientific periodi- 
cals numerous articles containing extensions and im- 
provements of the Graphical Statics. Of these we have 
not space to even quote the most important. To give 
the reader an idea of the interest which the subject 
has awakened, we will merely mention that in a single 
German magazine Der Crvilingenieur there were pub- 
lished in the year 1873 and 1874, fifty-five original arti- 
cles on engineering subjects, and of these fifteen were 
devoted to graphics. The book of Culman:has been 
long out of print, and he is now engaged in preparing a 













relations of forces in equilibrium may be investigated, 
and although dependant upon the same fundamental 
principles as Analytical Mechanics, its method of reas- 
oning is essentially synthetical and independent of the 
latter. 

In 1864 there appeared the first part of a book en- 











the Zurich Polytechnic school, and in 1866 the complete 





work was given to the public. 






given by Culman in the form of lectures to the students 
of the Zurich Polytechnic. His book, although present- 
ing for the first time the elements of a new science, 
stands unequaled among the now extensive literature as 
a model of scholarship and the work of a master. It 











Graphical Statics, viz., the properties of force and equi- 
librium polygons, their application to determination of 






the centre of gravity, moment of inertia, strains in roof 





trusses and bridges, the investigation of stone arches 
and retaining walls, as well as the treatment of contin- 








and equilibrium polygons, affords a routine by which the | 


titled Die graphische Statik by Professor Culman of | 


As early as 1860, how- | 
ever, the elements of the Graphical Statics had been | 


consists of several hundred octavo pages, and contains | 
(besides numerous applications of the Graphical Calcu- 
lus) a full developement of the elements and methods of 





new edition, which, it is expected, will be superior to 
anything that has appeared and which is awaited with 
great interest by German Engineers.§ Such is a brief 
| history of the rise and progress of Graphical Statics in 
| Germany. In these ten years it has been established as 
a study in all their schools for the training of engineers, 
has excited the study of scholars, has been adopted in 
the practice of their architects and engineers and has 
| produced an extensive and valuable literature. As its 
| founder gave his book to the world, he probably never 
| anticipated such a wonderful growth as this. 

In other countries the system has been favorably re- 
| ceived. In Italy it is already taught in the courses of 
engineering study,] and has received the attention of 
their distinguished mathematician Cremona, whose work 

on the subject has appeared both in Italian and Ger- 
| man.** In France it is already demanded that the engi- 


} 


* Reye; Die Geometrie der Lage, Hannover, 1866 and 1868, 

+ See Beitrag, etc., in the Zeitschrift des Hannover Ingenieur- 
Vareins, 1368. 

| $ Von Ott; Die Cine: des gupshene Rechnens und der 
graphischen Statik; Prague 187 

Bauschinger; Du: Elemente der graphische Statik, Munich, 1873 

| Winkler; ‘heorie der Bruecken, Vienna, 1872. 

§ The first volume of this work has just deen issued. 

i Mabe; Die graphisce Statik ; literarische Revue; Der crvil- 

enieur, 1875, Pp 





des graphisc hen calculs, L eipsic 1565. 
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general properties regarding the form,or length of a// such 
curves of intersection; 
other hand affords a general method or routine, by 
which, with drawing-board and tools we may find the 
curve of intersection of any two given cylinders, its 


Descriptive Geometry on the 


form, or length; but deduces no laws regarding such 
curves in general. So Analytical Mechanics furnishes 
by its algebiaic methods the means of solving problems 
concerning the equilibrium of forces, and in the investi- 
gation of any particular question deduces general laws 
applicable to all questions of the same class; Graphical 
Statics presents only the method, by following which, 
we come to a particular solution of the problem before 
us. It will be seen, then, that the solutions of Analy- 
sis are the more general, that the result is a law for all 
similar questions, while the solutions ot Graphics give us 
only numerical results, useless except for the data of the 
given problems. As far,therefore,as the generality of these 
results is concerned, Analysis is the more powerful and 
superior instrument of investigation. 

Another point for consideration is the process or 
routine of investigation in the two cases. In such an 
article as this, it is impossible for us to place clearly 
before the reader a comparison of the analytical and 
graphical processes, even for a particular problem, and 
we must be content with recording our own opinions of 
their relative merits, not neglecting however, the views 
of German critics.| It maybe said, then, that in the 
treatment of most statical problems, the methods of 
Graphical Statics are more general and are more easily 
retained in the mind than those of Analysis. By “more 
general” we mean here, subject to less variation as the 
character of the problem changes. For instance, in the 


* Levy; La statigue graphique et ses applications aux con- 
structions. Paris 1874. 


+ Unwin; Zron Roofs and Bridges, London 1867. De Bow; 
Economies of Construction, London, 1873. 


¢ Greene; Graphical method for the analysis of Bridge Trusses, 
New Yor ork, 1875. 
§Du Bois; Elements of ge mea Statics and jheir application 


to Framed Structures, New York, 1875. 


1 Ww eyrauch ; Ueber die graphische ——r zur Orientierung, 
Leipsic, 1974. Also Mohr,—the article in Der Civilinge- 
nteur quoted above.' 
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‘problem of the two cylinders already considered, let the 
conditions be slightly varied, so that the bases shall be 
elliptical and the intersections oblique. These varia- | 
tions affect in no way the graphical treatment; proceed- 
ing in exactly the same way as before we make our 
drawing, amd deduce the required numerical result. 
The analytical process is however greatly complicated, 
new quantities enter the discussion, new algebraic forms 
arise, and new laws are found to exist. So in the deter- 
mination of the moment of inertia of figures, the Graph- 
ical Statics gives us a solution applicable to the most 
irregular as well as the simplest forms, proceeding in 
each case by the same definite processes wherever the 
axis of moments be taken; by analysis the value is easily 
obtained for a simple figure with a symmetrically placed 
axis by the solution of a simple integral; change, how- 
ever, the direction of the axis or let the figure become 
irregular and the process is immediately complicated by 
the difficulty of handling the algebraic expressions | 
which arise. Hence graphical methods are easier to re- 
member, and their application to particular problems 
more ready in the hands of most engineers, than are the 
processes of analysis. 

As to the accuracy of the results obtained by the 
Graphical Statics a few words are perhaps necessary. 
Culman in the preface to his work, estimates that the 
inaccuracies of the drawing cause errors of about one 
per cent. in the quantities to be determined. Weyrauch 
has observed somewhat greater errors, at the highest, 
however, only of two or three per cent. Mohr, how- 
ever, questions whether any estimate of error by percent- 
age can be made, for the unavoidable inaccuracies of 
drawing are in no way proportioned to the results to be | 
derived. The degree of complexity of the process, the 
skill of ‘the draughtsman, and more than all, his knowl- 
edge of the why and wherefore of every line he draws, 
have each an influence on the accuracy of the results 
obtained. In most cases, however, the results derived 
by graphics are universally acknowledged to deviate but 
slightly from those of analysis and to be sufficiently 
accurate for practical purposes. 

As to the ease of solution of statical problems by 
Analysis and Graphics or the relative time employed by 
the two processes, it would be a waste of words for us 
to attempt a comparison where no comparison is possi- 
ble. While a mathematician would solve tedious prob- 
lems with his equations and integrals, and smile at the 
idea of using drawing-board and triangle, another, igno- 
rant of the higher analysis might in the same time 
accomplish the same end by the processes of Graphical 
Statics. To the one, analytical methods are easier, to 
the other, graphical; sometimes the result sought is 
attained quicker by the first, sometimes by the second. 
He who is acquainted with both, will use the one or the 
other or a combination of both, according to the char- 
acter of the particular problem before him. 

In the opening paragraphs of this article, we have 
classed the Descriptive Geometry and the Graphical 
Statics together as graphical methods, the first is supple- 
mentary or parallel to the Cartesian Analysis, and the 
second to analytical statics. The comparison is not 
however perfect, for the synthetical reasoning employed 
in deducing the processes of Descriptive Geometry de- 
rives no assistance from the algebraic methods of Ana- 
lytical Geometry, while many of the most important 
applications in Graphical Statics are onlv developable by 
the use to some degree of analytical processes. As 
such, we may instance the treatment of moment of 
inertia, the development of the relation between the 
catenary and equilibrium polygon, which renders possi- 
ble the solution of the continuous girder, and the inter- 
esting subject of the braced arch with fastened ends for 
which no purely graphical method of determining the 
external forces has yet appeared. The treatment of 
Culman, which uses the Geometry of Position in devel- 
oping the methods of Graphical Statics, is undoubtedly 
better designed to render its reasoning synthetical and in- 
dependant of, though parallel to, Analytical Statics, than 
that adopted by subsequent writers, Nevertheless as 
the practice of the method is of more importance than 
the elegance of its theory, we cannot regret that Cul- 
man’s development has been laid aside, and the science 
presented in such a way as to render its more common 
and important applications accessible to all. 

As the more powerful and more general instrument of 
investigation, Analysis will always hold a place which 





Graphics can never hope to fill. In the office of the | 
engineer, however, the latter will meet with a ready wel- 
come, for it brings tohim easily acquired and easily | 
remembered methods of investigating the strength of | 
his designs, in place of the too often blindly used form- | 
ulae and rules of thumb that his limited mathematical 
training has forced him to employ. Neither analytical 
or geographical methods are mere machines, like the | 
slide rule of the mechanic, by which numerical results 
may be ground out. Their successful use depends upon 
a thorough acquaintance with their fundamental princi- 
ples and a perfect understanding of the theory of their 
processes. These once attained, the method of each will 
be used as a check upon the other, the application to the 
designing of structures will be easy and the results trust- 
worthy. Here asin all other theoretical engineering 
work, principles should precede rules. ** For the calcu- | 
lation of engineering designs,” says Mohr, “is only of | 
real benefit, when it is carried out, even im the details, | 
not according to rules of thamb, but with a thorough 
knowledge of underlying principles.” 








Street Surveying. 


BY FRANCIS LE BARON C. E., BOSTON. j 


| base line on either one of the side lines. 


[Written for Engineering News] 

The method of surveying which I shall attempt to | 
illustrate, is one which I have frequently used with ad- 
vantage in the survey of city or town streets, where the 
greatest possible accuracy was desired. It has the advan- 


| tage of such checks that a mistake is sure to be discov- | 
| ered and its locality fixed. It is a well established axiom 


in accurate surveying, that too many checks can hardly 
be taken to prove, beyond the posssbility of a doubt, the 


correctness of the work. 








The above sketch represents a street, or streets in a | 
closely built locality on which the Street Lines have not | 
been determined and it is desired to make a survey and 
plan for their establishment. 1 first measure the base | 
line A B as carefully as possible. Then with my instru- | 


| me in surveys for the city of Charlestown, 
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consequently are at right angles to the base line A. B 

These offsets measured, they next proceed to measure 
“the side lines " ac- ce- eg. gt- tk and also ty and ys 
and soon. They also measure the direct distance A @ 
and Bg. The instrument, in the mean time is set up at 
B, and the angle A Bf measured. The field work 
over half the street is then completed. The other half 


of the street is of course taken in the same way and at 


of 


the same time, and also the angles to the opposite corners, 
and the main base line angles, provided the survey is to 
taken one side 


include the adjoining streets. I have 


simply, for this illustration. In the office, before pro- 
ceeding to plat, the calculations of the abcissas A 4- 6 d- 
df- are made in the following manner. In the first case 
A 6. we have in the right angled triangle A a 4 the angle 
6Aaand the side Aa by which we calculate A 4, and 


also a@& for a check. In the quarilateral abcd we 


have 5d = 4 (ac)? — (ab — cd)? in the same way for 


| df. fh anda&j, i= yt 5 ea (ay — Al)? and so on. 


The abcissas being all found their sum should, of course, 
equal the measured length of the base line A.B. We 
now proceed in the same manner with the opposite side 


| ot the street, and if this result agrees with the others 


we have two distinct checks to prove the length of the 
Should two 
lines agree and the third vary, the reasonable inference, 
at once is, that the odd line is wrong and it is at once 
remeasured. 

Having established the correctness of our operations 
we proceed to plot by laying down the abcissas on the 
base line and producing the rectangulat ordinates the 
At y the distances 
from the previously determined points # and & are swung 
in with the dividers and the point y is established. The 
same obtains at y. ¢.,&c., &c. 


proper length, as taken by the tape. 


It will readily be seen by the practical engineer how 


| this method can be modified to suit two base lines, one 


on each side walk, when desirable. Also if profiles 


are desired how readily they can be taken on the base 


lines. 

Regarding discrepancies, the greatest error allowed by 
Mass., when 
Associate City Engineer, was one tenth ofa foot in 1000 
feet, but of course this must vary with circumstances. 


Remarks on Hospital Construction. 


BY JAMES R. WILLETT, ARCHITECT. 


Our attention has been called to this subject by a re- 
port made to the governors of the New York Hospital, 
Feb. 1876, by a committee appointed for the purpose of 
examining the subject of Cottage Hospitals. 

Although the subject of hospitals belongs to the do- 
main of medicine, yet their design and construction ap- 
pertains to the architect; besides the study of them is 
the study of sanitary science applied to buildings and 
cannot fail to be both interesting and instructive, not 
only to the architect, but to all intelligent men. 

There isa mass of information contained in reports, 
transactions, etc., of various societies, and also in papers 
by medical men and others, which have been published 
during the last twenty-five years, and yet, for the most 
part, it is not readily accessible. 

The opinions given are various and contradictory, 
nevertheless the opinion that small hospitals are the best, 
and that it is better to have them in the country close to 
acity rather than in the city itself, may be said to be 
established. We quote from the report mentioned : 


“That in all the hospitals whose records have been 
preserved, it is found that, although the art of surgery 
has made great progress, no improvement in the cure of 
patients has been attained—the average mortality after 
operations remaining unchanged for thirty or forty 
years; and that in small and separate hospitals the mor- 
tality diminishes with the size of the building. 

“In the treatment of disease the same rule holds true ; 
the nearer the condition of the patient approaches that 
of a member of a well ordered household, the better are 
the chances of his recovery. 

“The most successful hospital, therefore, will be a cot- 
tage, and the best general infirmary will be a village of 
such cottages, surrounded by gardens and not bare of 
trees. Pure air is the first necessity. Great cities have 


ment at A, I take the angle, @ A B, and clamp the in- | been supposed to require great hospitals in their midst, 


trument on B. My assistants then measure the dis- 
tances a b. c d- e f—which they do by holding the ring 
end of the tape on the building or fence at a-c-e—and 
swinging in the distances which are determined through 
the telescope, and which are the séerfest# distances, and 





| so as to receive the large number of sick and maimed 


| persons who seemed likely to require instant rulief. In 
fact, however, it turns out that the patients who are pro- 
| duced by a great city are wonderfully few. * * * 

“ One of the most recent works on hospitals isa treat 
ise on ‘ Hospitalism and the Causes of Death after Op- 


och qpoandannaiar ae. Snellen 
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erations,’ published in 1874 by John ric Erichsen, one 
of the most distinguished of living surgeons, and senior 
surgeon to University College Hospital, in London. 
‘I cannot but think (says he, page g1) there is some- 
‘thing radically wrong in the conventional method of 
‘constructing ordinary hospitals, They are simply big 
‘houses with every floor filled with sick and injured peo- 
On the ground floor, accidents and operation 

on the first floor probably medical patients; 
Who can wonder at the 
‘development of pycemia below and erysipelas above ? 
* Who would live in an ordinary house thus filled ? Who 
‘would expect to preserve his health if he ventured to 
‘inhabit it 7” 

‘* There is a disease almost peculiar to large hospitals 
called pycemia. 

“It causes the death of one third of all who expire 
after amputations for injury; and of those who have suf 
fered amputation for disease, pycemia destroys thirty- 
four per cent. So that itis not too much to say that 


one-third of all who die from the effects of amputations 
* . * 


: ple. 
* CASES ; 


‘above, chronic surgical cases. 


perish from a preventable cause. 

“In maternity or lying-in hospitals the danger to the 
inmates from a similar cause—puerperal fever—is fright- 
ful. Lefort, having compiled the results of two millions 
of cases of parturition, one-half at the homes of the wo- 


men, the other half in lying-in asylums, found that: 
At home, the deaths were I in 212 
In hospitals - ct ee. 


The risk being about seven times as great in the best 
managed institutions, as in the case of a woman who be- 
comes a mother in the poorest habitation or garret.” 

In Sir James Simpson’s work on Hospitalism (Lon- 
don, 1871) the following is given as the per cent. of 


deaths from amputations in British hospitals: 


Metropolitkn hosp’tls con’tng 300 to 500 beds, 41 pr. ct. 
Provincial . * 201 to 300 Mo: 3 
- for 40:S00 “#8.” 
° Pe ” 26to100 “ 18 
7 . 25andunder 14 “ 
Private Country Practice Z 


After the 


attention to the fac 


Crimean war Florence Nightingale called 


t 
t 


that large hospitals should not be 
located in cities, and by her ‘ Notes on Hospitals” she 
greatly aided to improve both the construction and ad- 
ministration’ of hospitals, and to spread this knowledge 
among reading people; since then many others have 
examined and written on the subject. 

rhe main difficulty appears to be that althogh pa- 
tients may be cured of the disease which occasions them 
to come to the hospital, yet they contract other diseases 
there, known as “hospitalism” peculiar to hospitals, 
which are frequently fatal. It appears to be admitted 
by all medical men, even by those who advocate large 


1 


hospit 


pitals, that hospital buildings become impregnated 


with poisonous matter, in course of time, so as to re- 
quire a ‘thorough stripping off of the plastering or other 
surface of the walls, and some argue that the whole 
I 


building should be destroyed as the only effectual solu- 


tion of the question, This idea is carried out in the ma- 
rine hospital lately erected at San Francisco which is 
} 


built of wood and intended to be destroyed at the end of 


ten or fifteen years. An account of this hospital is giv- 
en in the report of U.S. Marine Hospital service for 1873, 
where it is stated that the estimated cost of this hospital 


but $59,000 (in round numbers) whilst there has been 


is 
an average cost of nearly $400,000 for every hospital 
now owned by the government, of equal capacity. 


Another advantage claimed for this style of hospitals 


is, that they can be easily altered and improved in such 


ways as experience may dictate. 
It is a fact that the wooden, one-story hospitals built 
by the 


co 
b 


overnment during the Rebellion, under the di- 
rection of the medical department, were very healthy 
and successful, so much so that one eminent physician 
has said that they had become models for the world. 

Three out of the five physicians who made separate 
reports to the trustees of the John Hopkins Hospital 
recommend one-story pavillions, and as far as we can 
judge they give more cogent reasons than the two others 
do. 


One of the reasons alleged for putting up hospitals in 


cities is that they may be readily accessible to students | 
in the medical colleges, and convenient to the professors | 


therein. This in itself is desirable, provided always that 
it is not injurious to the patients, but it would be a great 
abuse to risk the life of a human being for the conveni- 


ence of any one, 


For some years past there have been some hospitals | 


built in England known as “ cottage hospitals.” They 


are simply what their name denotes, cottages, with from 


two to eight beds, though, owing to their success they 


are increasing in numbers. 
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The intention is to have | 
but few patients in each and to resemble as near as may | 


be, a private residence specially adapted to the care of the | 


sick. 


posed to construct a hospital with the wards consisting | 


This idea has met with such success that it is pro- 


of cottages. This is what the report of the governors 


of the New York Hospital recommends. 

“Rural hospitals are called Utopian. They are object- | 
ed to because patients will not go so far from their 
friends; because physicians and surgeons will not visit | 
them; because patients cannot bear the fatigue of trans- | 
portation ; because the administration will be too costly ; 
because clinics tor the instruction of students will be no | 
longer possible. 

“Those who have faith in cottage wards in the country, 
consider their advantages to be—that twice as many 
lives, at least, will be saved. 

‘*That the cost of land and buildings will be not 
more than one-tenth, perhaps one-twentieth, of a me- 
tropolitan hospital containing the same number of beds, 
so that the rent, as represented by the interest expend- | 
ed for land and buildings will be but a small fraction of | 
the rent of a correspondingly capacious city institution ; 
the amount saved fully paying for expensive administra- | 
tion ;—that patients are likely to go willingly, with free | 
passes, to a village within an hour or two of town, where 
their friends could visit them in the same way. 

“That consultations could be held with no greater 
loss of time than in the city, distance being no longer 
the difficulty, but time only. 

“That clinics would be held, free railway or steam 
boat passes being furnished to students who would 
throng to see the place where twice as many sick people 
recovered as in any city hospital, and to find out the rea- 
son why. A resident physician of first-rate ability would 
be always present, as in our asylum for the insane. 

** The transportation of the sick could be in cots sus- | 
pended with rubber elastic slings inside the ambulances, | 
so securely that the patient need never feel a jolt. * * * 

“There is nothing new in the cottage hospitals we | 
recommend, Thirty years ago Sir James Y. Simpson 
had often taught that if ‘our present hospitals were 
‘changed from being crowded palaces, with a layer of 
‘sick on each*floor, into villages or cottages with one, or 
‘at most two patients in each room, a great saving of 
‘human life would be effected,’ and he recommended at 
Belfast in 1876, that ‘hospitals should be changed from 
‘wards into rooms, from stately mansions into simple 
‘cottages, from stone and marble palaces into wooden, 
‘brick or iron villages.’ 

“Dr MacLeod, of Glasgow, in 1869, predicted that 


| 


| 





the ‘future hospital would consist of small buildings | 


placed among fields and gardens, and having all the 
‘aids to recovery which amusements, flowers and music 
‘could contribute.’ He advised small houses of relief, 
scattered through a large city in order to provide for 
urgent cases needing succor immediately after an acci- 
dent, or taken suddenly ill, as in sunstroke. And he 
strongly condemned ‘ the present pile of courts and tow- 
‘ers crowded into the heart of our great manufacturing 
‘cities, which forms the type of existing general hos- 
‘ pitals,’ * * * * ae * 


‘Your committee recommend that after the comple- 


tion of the building now in process of erection, in Fif- | 
teenth street, and its inauguration as a hospital, the plan 


for establishing a village of cottage hospitals indicated 
in this report be carried into effe¢t on such a moderate 
scale as would be sufficient to test its merits without in- 
terfering with the ability of the society of the New York 
Hospital to carry on its other operations.” 


The last paragraph is almost an admission that it was 
a mistake for the corporation to haye built their large 
hospital on Fifteenth street at all. We are glad to see 
that so old and influential a corporation as the New 
York Hospital has taken steps to ascertain in a prac- 
tical way the best system to be pursued. 
There is an excellent paper in the report of the U.S. 
Marine Hospital service for 1873, by John M. Wood- 
| worth, Supervising Surgeon of the Marine Hospital ser- 
vice, in which much valuable information is compressed 
into a small space. 


Dr. Parkes’ “Practical Hygiene” should be in the 
Wilson’s ‘“‘ Hand Book of Hy- 
giene” is also a good work. Galton’s “Construction of 
Hospitals” is too well known to need special mention. 
There is also much to be learned from the reports on the | 


hands of every architect. 


Hygiene of the U.S. Army. 





State Survey of New York. 


| lowing report we take from the Albany Argus: 


| ex-Gov. Seymour, were present, to wit, Messrs. Pruyn, 
| Hale, Olmsted, Dorsheimer and Stout. 








The second meeting of the Board of Commissioners 
was held at the State Library on July 11th, to report on 
| the method of conducting the State Survey. The fol- 


All the members except Hon. Wm. A. Wheeler and 


| The Hon Isaac I. Hayes, being present, was invited 
to present his views relative to the survey, which he did 
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at some length. 

The committee appointed on the 31st of May last, 
consisting of Messrs. Stout, Hale and Olmsted, to re. 
port the best method for carrying out the requirements 
of the Legislature, submitted a report, which was ac. 
cepted, and the following resolutions appended to the 
report were unanimously adopted: 

1. Resolved, That an officer shall be appointed with 


| the title of Director, whose duty it shall be to prepare 


and submit to the consideration ot the Commission 
plans for conducting the survey, with estimates thereof, 
and under the direction of this Board to organize, super- 
intend and manage the work required for carrying out 
such of these plans as shall be approved. 

2. Resolved, That the Director shall nominate suita- 
ble assistants for the required duties of the survey and 
that none shall be appointed unless nominated by him. 

3. Resolved, That the Director and all other officers 
shall hold office during the pleasure of the Board. 

4. Resolved, That the salary of the Director shall be 
four thousand dollars per annum, including expenses. 


Under the first resolution the Board proceeded to 
choose a director, and Prof. James T. Gardner, at pres- 
ent Secretary of the American Geographical Society 
was elected. 





Manufacturing Notes. 





A brass foundry has just been started in Rockford, 
Tilinois. 


Quite a number of English manufacturers have been 
visiting the iron works of Pittsburgh. 


During the past two years the Iron Moulders’ Inter- 


national Association disbursed over $16,000 tor strikes, 


| and paid $44,000 indebtedness. 


The mill of Spang, Chalfant & Co., in Etna borough, 
| Pittsburg, which was partially destroyed by fire yester- 
| day, was the first pipe mill ever built west of the Alle- 
| gheny mountains. 

Porter, Bell & Co., of Pittsburg, lately shipped light 
| locomotives to California, Washington jTerritory, South 


| . 
| Carolina, Alabama, and are soon to ship others to 
Texas, New Orleans and Mississippi. 


Twenty new passenger coaches were finished a few 
| davs ago at the shops of the Pittsburgh, Fort Wayne 
| and Chicago Railroad Company in Allegheny, costing 
| $4,600 each. They have been placed on the road and 
| are now in service, 


Messrs. Jones & Laughlins, of the American Iron 
Works, Pittsburgh, allowed their puddlers to go to work 
on the 6th inst., and we understand the seventy-five 
| furnaces in this works will be operated double turn. 
| The furnaces had been idle six weeks. 


| 


The California Mining Company on July 5th, shipped 
| from the Consolidated Virginia assay office 136 bars of 
| bullion, worth $522,655 75, and weighing seven tons 
and 1,810 pounds, This is the largest single shipment 
| ever made by any company on the Comstock. 


The Hartford foundry and machine company has 
just completed for the inventor, James Manes,Sr.,of New 
Haven, a mammoth revolving furnace for treating ores, 
etc., principally gold and silver, and the machine will 
be tested in a few days with a ton of silver ore sent by 
Boston parties from their mine in Colorado. 


| 
| 


There is said to be in the United States 252,148 
manufacturing establishments, employing 2,053,996 
hands, and producing annually $4,232,324,445 worth 
of goods. There are 40,191 steam engines, and 51,018 
water wheels, with a combined force of 2,346,145 horse 
power. 


The Lake Shore foundry of Cleveland, Ohio, is run- 
ning with about two-thirds of a full force. An order 
for one hundred tons of gas pipe for Napanee, Ontario, 
has recently been filled. Shipments of water pipe for 
the Detroit Water works are made by lake as ordered 
on the contract for the current year made with that 
company, 

Mr. Robert Napier, the famous shipbuilder, died on 
the 23d of June, at his residence in Glasgow, aged 
eighty-five. The history of his life was in great part 
that of the progress of marine engineering on the 
Clyde. His firm engined and built one of the first 
iron-clads ordered by the Government at “the time of 
the Crimean war, and a number of other ships, includ- 
ing several Cunard liners. 
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Contractors’ Intelligence. 





Congress has appropriated $32,000 for the improve- | 


ment of the Milwaukee harbor. 


Alleghany City, Pa., wants cheaper gas, and the peo- 
ple propose to build new gas works. 


It seems that the worn-out Nicolson pavements on 


the principal streets of Pittsburgh are 10 be replaced with 
stone and gravel. 


The iron work for the new Point bridge is being de- 
livered, and the frame work for the first span, between 
the abutment and pier on the Pittsburgh side, has been 
raised to position. 


The contract for building the new Town Hall at 
Barnesville, W. Va., has been let to W. W. McCoy, of 
Marietta, tor $7,990. 


The work of cutting through the rock at the upper 
end of Tenth avenue, N. Y. City, which has been in 
progress for two years, is almost completed. 


The contract for dredging the cove basin, Providence 
R. I., has been awarded to John B. Wood of Brooklyn 
and work will begin October tst. 


South Boston people, many of them at least, think the 
provision made for the 60,000 people in that district, by 
the proposed sewerage plan, to be entirely inadequate. 

Bird and Bennett, sub-contractors on the New York 
and Canada railroad, have decamped with five or six 
thousand dollars belonging to workmen, boarding-house 
men and others. 


The St. L., K. & N. R. Co. will raise its tracks be- 
tween Keokuk and Hannibal above high water mark, so 
as to prevent in the future the delays and damages inci- 
to a wet season like the present one. The new line be- 
tween Hannibal and Louisiana is already above high 
water mark. 


Twenty car loads of granite have arrived from Som- 
erset for the paving of the Diamond market square, 
Pittsburgh. The contract is under the management of 
S. R. Johnson & Co. 

The 167 foot Span Iron arch, erected by the Clinton 
Bridge Co., of Clinton, Iowa, across the Iowa River 
at Steamboat Rock, Hardin Co., Iowa, was complete 
and opened for travel July 14th. 


Messrs. Kelly & Jones of Pittsburgh, Pa., who have the 
contract for furnishing the new heating and ventilating 
apparatus for the Senate Chamber at Harrisburg, have 
commenced the work of removing the old heaters. 


Work on the Keene end of the Manchesterand Keene 


(N. H.) Railroad has commenced. E. L. Barrett of 
New York is the contractor for twelve miles of the 
western part, and expects to finish it before winter. 


A new bridge is to be built across the Maumee, at 
Waterville; there will be six spans of 150 feet each, 
costing $50,000. The structure is to be of wood, for 
general travel. J. E. Strutton, of Toledo, is engineer- 
ing the work. 

A contract for grading and completing the gap of 45 
miles between Lansing and Flint, Mich., on the Chicago 
& Lake Huron R., has been let to Clark Brothers of 
Chicago. The road is to be completed in time for the 
fall grain trade. 


The Secretary of State has issued a certificate of in- 
corporation to the St. Clair Manufacturing Company, of 
East St. Louis, Ill.; capital $100,000. The object is to 
manufacture cars. Also to the Pontiac & Eppard Joint 
Toll-way company, of Pontiac ; capital $3,000. 


At the letting at Moline,, Ill, July 6th, for building 
a Combination Bridge of 720 feet, across Rock River, 
bids were received from the Keystone, the American 
and the Clinton Bridge Co’s. The contract was award- 
ed to the Clinton Bridge Co., for their Howe Truss 
Combination Bridge, to be erected and open for travel 
in go days. 


The Watson Manufacturing Company, to whom was 
awarded the contract for building the superstructure of 
the Congress avenue bridge over West river, at New 
Haven, Conn., are financially embarrassed and a Receiv- 
er has been appointed who has charge of the works. 
The superstructure will be finished according to the 
contract,by the Receiver, so that the town will not suffer 
any inconvenience from the embarrassment. 
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The contract for paving with Belgian blocks and 
curbing where necessary Baltimore street, from Green 
street to Harrison street, was awarded to John Haugh. 
The stone will be immediately ordered and the work be- 
gun as soon as possible. The Belgian pavement work 
on Second and South streets is in progress. 


The Phcenix Iron Company of Pennsylvania, last 
week shipped an immense permanent bridge span, 307 
feet in length. It is the largest continuous span that 
company has ever turned out, and is destined for the 
Philadelphia, Wilmington and Baltimore railroad bridge 
across the Susquehanna at Havre de Grace. 


J Bentley & Son of Milwaukee are at present engag- 

ed upon the construction of the new Court House at 

| Racine, Wis., for which they were awarded the contract 

| some months since. The walls of the first story are up 

and by the terms of the contract Monroe Bentley & Son 

have two years time to finish the structure. The price 
is $40,000. 


An iron bridge 4o feet long and 18 feet wide, with 
stone abutments, is to be built over Coon creek, near 
Clinton, DeWitt county, Ill. Appropriations for other 
bridges of iron and wood over the same creek and in the 
same county are asked for and will probably be granted. 
Bridge contractors will therefore do well to look the 
matter up. 


Proposals were opened July 12th, for constructing a 
sewer along Pratt street Baltimore, from Howard street, 
where it will connect with the Liberty street sewer to 
the basin at Light-street wharf. The bidders were J 
Edward Kirby & Son, John P. Crowley, Pearl & Os- 
borne, John H. Brady & Co., Lock & Chamberlain, 
John Moore, Michel Flynn, T. Conway, Thomas Co. 
burn and A. Knoop & Patterson. The work will not 


cost the amount of the appropriation, $12,000. 


The Baltimore harbor board, on July 12th, awarded 
the contract to cover between 200,000 and 300,000 cubic 
yards of excavation to Daniel Constantine, the lowest 
responsible bidder, at the rate of 10 cents per cubic 
yard, dumping inside of Sollers’ flats, and 16% cents 
per cubic yard, dumping at the 15-mile dump. There 
were seven bidders, including parties in New York, Phil- 
adelphia, Albany, Washington and Baltimore. The 
Baltimore city machines and scows will be used on the 
work, for which the contractor will pay the city ata rate 
already fixed by the board. 


The new long iron span is about to be placed on the 
railroad bridge across the Susquehanna at Havre de 
Grace. The span will be 305 feet, or 50 teet longer 
than the one it is to replace. The piles have been sunk 
by the torpedo process through go feet of water and 
mud to a rocky bottom foundation. The placing of the 
piles was accomplished without difficulty by the torpedo 
process. Six of the thirteen spans have been replaced 
by iron, so that gradually all the wood work will be re- 
moved, when the great bridge will be transformed into 
one wholly of iron on granite piers. 


A meeting of the City Council of Winona, Minn., 
have closed the contract with Messrs. Geo. C. Morgan 
& Co., of Chicago, for laying the new waterpipes for the 
waterworks. Some few changes were made in the size 
of the pipes. The specifications were agreed upon, and 
the pipe is to be laid as follows: 1,835 feet of twelve 
inch; 740 feet of ten inch; 1,185 feet of eight inch; 4,- 
125 feet of six inch, and 116 feet of four inch, makinga 
total of 8,oo1 feet of pipe and 17 hydrants. The con- 
tract price is $2,866.30. The contractors expect to be- 
gin operations next week, and, with fair weather, will 
have the pipe all laid and covered in about three weeks. 


The city authorities of Baltimore, Md., July 12th 
awarded the contract for the repaving of Baltimore 
| street, from Harrison to Greene streets, with Belgian 
| blocks, to John Haugh, at $2.49% per yard. The low- 
est bidder oflered to do the work at $2.48, but failed to 
file the necessary bond. The work of repaving the 
street will be commenced forthwith. Mayor Latrobe 
has made an inspection of the Belgian blocks to be used 
for the repaving of Second street, and pronounced them 
to be of a supderior quality. The laying of the pave- 


| ment is to be by the Camp process. The foundation of | 


| the pavement is subjected to a pressure of ten tons to 


the square foot, rendering it capable of resisting the 
weight of any load. It is impervious to water, and will 
not absorb liquid filth of any kind. It is surrounded 
with an elastic cement, making it comparatively noise- 
less. It is claimed that the stone will keep in good con- 


dition for twenty years. The city authorities state that 


they consider it a far better pavement than that laid in 





other portions of the city 


The Suez Canal. 


At the meeting of the Shareholders of the Suez Canal 
Company, held in Paris, June 26th, three English Direc- 
tors were elected to seats at the Board Th reat 
event of the day was the declaration of a divid 
the share capital over and above all charges and inter- 


ests prescribed by the statutes. The dividend, although 


a small one, amounting to not more than fr. 88c. per 
share, is an earnest of future earnings, and is obtained 
out of a surplus of upwards of one million of francs 
The revenue for 1875 was estimated at about thirty-one 
millions of francs, and the expenses for the same year 
at about thirty millions of francs. The report which 
was read to the assembled body of Shareholders was 
passed in all its details, and M. de Lesseps congratu- 
lated the meeting at having at length vanquished all 
difficulties and entered upon a more assured future than 
heretofore. The most interesting part of the report— 


and which concerns the public as well as the Sharehold- 


ers—is the evidence adduced of the performance of the 


works of the Canal. It was stated that the dredge at 
Port Said gives a less amount of clearances than duing 
the previous year, and it is inferred from this fact that 
the natural obstacles to the maintnance of the Canal 
in good working order at a minimum expenditure are 
gradually disappearing. It was likewise stated that 
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the salt bed of the bitter lakes is gradually dissolving 


and that in course of time this impediment to the navi- 
gation of the Suez Canal will have been vanquished. 
It will be recollected that one of the most persistent 


assertions of the opponents of M. de Lesseps’ scheme 


of an intermarine canal was that it would gradually fill 
up, and that it could only be kept temporarily clear ata 
ruinous expense. M. de Lesseps has, however, lived to 
see not only political but natural obstacles melt away 
before his own dogged perseverance, and the steady 
improvement of the scientific aids at his disposal.--Amer- 


ican Register. 





Foundations of the New Opera House at 
Paris. 


BY M. BAUDI 


From the Proceedings of the Institution of Civil Et 


The site of the new Opera House at Paris occupies an 
area of nearly 234 acres. The ground underneath the 
stage is excavated to a depth sufficient to permit the 
stage to be lowered in its entirety, together with its dec- 
orations, some of which reach a height of 50 feet. In or- 
der to render this portion of the building fit for the re- 
ception of the machinery and other theatrical appliances 
requiring to be kept perfectly dry, a well has been exca- 
vated at a still lower level, with arches to support the 
superstructure. The total depth from the street level to 
the bottom of the concrete is, except immediately below 
the stage, 18 feet. In the latter case it is 36 feet, and 
extends over an area of 2,475 feet. At first the excava- 
tion was carried on with facility, but as the depth in- 
creased, water was met with in large quantities, and the 
source traced to the hills of Belleville and Menilmontant. 
To obviate this difficulty a large coflerdam was construc- 
ted, consisting of a double row of timber piles, with be- 
ton between them. The piles were nearly 12 inches 
square, 21 feet in length, and driven down by a steam 
pile-engine to a firm stratum. An iron pile was used to 
pierce the ground previously to the driving of the timber. 
The space between the piles was then dredged out, and 
it was originally intended to fill it with liquid beton 
composed of mortar and flint stones, in the proportion of 
3 parts of the former to 4 of the latter. The mortar 
itself consisted of 40 parts of lime, 15 parts of cement, 
and 100 parts of sand. To keep the water down eight 
pumps were set to work, and it was soon found that 
there was no necessity for using liquid beton, but that 
it could be laid solid and dry, which the Author consid- 
ers a preferable arrangement. 


pins 





The trenches having been excavated, the beton was 
spread over the whole surface to a depth of 6.5 feet, and 
carefully leveled. It was then covered with a layer of 


cement 2 inches in thickness. Another layer of beton 
was superimposed, and upon it the inverted arches were 
constructed which formed the curved surface of the well. 
The arches were built in this manner to better resist 
the upward pressure of the water, which, however, did 
not average more than one-half ton per square foot of 
surface. The walls of the gallery, the pillars supporting 
the well, and the massive walls carrying the stage, were 
built simultaneously. The well is surrounded by a gal- 
lery varying in breadth from 6.5 feet to 13 feet. It is by 
means of the exterior walls of this gallery that the water 
is kept out of the well, which is perfectly staunch, and 
fulfils its object in rendering the space below the stage 


a 
a 


completely watertight compartment. 

The pressure upon the lower courses of the great wall 
supporting the stage, which has a thickness at the base 
of 8 feet, is nearly g tons to the square foot, which is 
about double the usual allowance. But this is surpassed 
by the weight upon the small columns of Juca marble, 
which support three times the former pressure—an 
amount which numerous experiments have shown to be 
In the foundations of the 
building there are 124,262 cubic yards of masonry, cost- 
The 


greater portion of the stone was delivered on the site, 


quite consistent with safety. 
ing all round close upon § guineas the cubic yard. 


ready to be at once placed in position, thus enabling the 


‘Tie hee 


work to proceed with regularity and despatch.. 





Shops and Shop Buildings. 
BY J. W. CARPENTER, 
Architect and Constructing Engineer, Springfield, Ohio. 
To compute the extent of our manufactures, would be 


To number our 
machine shops—next to impossible, and their growth so 


a task we would not like to undertake. 


rapid—a census would be good but for a day, except as 
Yet how little we hear of the 
subject of this article, except as a piece of praise of some 


a rough computation. 


particular shop, or criticism of some fallen structure. 
Our building papers, mechanics’ journals, and those 
whom we should expect to say what they know about it, 
seem to avoid the subject. It may be from a natural 
reticence, but more than likely from a want of knowl- 
There are ma- 
First, manufactories are locked up 


edge as to what proper shop building is. 
ny reasons for this. 
with secrets not for the public view, and ‘‘no admit- 


’ 


tance” closes the doors to general observers, thus hinder- 


ing investigation as to their construction. Next, they 
are often built on the spur of the moment, four walls, 
roof and floors, with windows at random, or in military 
order, completes their picture, and it is not until after 
his first building has fallen into premature decay that the 
manufacturer looks around for a proper model; and 
where will he find it? He must furnish his own model 
—his builder improves on the previous one only by ad- 
ding more walls, and the architect, if employed, puts in 
some more, and arranges the windows harmoniously ; 
puts on a costly, fancy roof, like a school house or col- 
lege, and then he has done his part; but ask the manu- 
facturer if this is what he wants, even after he has built 
it? 
to the thing. 


It may stand pretty well, but there are many buts 
It is oftener than otherwise we hear of 
the structure being entirely unsuited to its purpose ; the 
walls shaking, and the fancy roof ready for a tumble the 
first chance it gets. To avoid this a great number of 
manufacturers have built firm solid walls, using great ex- 
cess of materials, spent money lavishly, and obtained a 
durable structure; but as to the how todo it, he is about 
as far off as any one, only he has by main strength mas- 
tered his object; but even then, he is not settled that he 
is al] right. 

The next reason is, that nearly every one thinks he 
knows all about it, and if he dont there are plenty of 
models to copy, and there the matter rests, until he gets 
the experience, when he goes to his corner. The next is, 
no attention is paid to its study by any one in particular, 
who is qualified, because of the want of proper remuner- 
ation for the services rendered. Our architects are, as 
a rule, unqualified, and are too fantastic in their elabora- 
tions to suit the manufacturer, who knows they must 
come down to solid ideas before they can be of any ser- 
vice to him, and are seldom employed. 


Mr. Ryle, before building his great silk mills, waited | 


upon me, and the first question was, “Do you under- 
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| stand the silk business? Upon answering him in the balanced and bonded, hold more than ponderous walls 
| negative, he coolly took me down by saying, “I knew | full of bats; have the walls, as far as possible, thrown in 
| nothing about shop Luilding.” This remark showed me | panels, using pilasters under the parts bearing the roof 
| exactly how the bulk of our best manufacturers look | tT™USSES; strengthen all large piers in the same manner. 
‘upon architects, and avoid them because of a lack of | Now it is usually accounted that walls with pilasters are 
| sympathy with their business difficulties, and I knew it | Just as strong without them ; this is truly the fact, as far 
| was the architect's fault, for it is seldom you find one | 2S the bearing of the weights and superstructure is con- 
who gives the subject the slightest thought, but upon | cerned ; but they break all vibratory motion. Ancient 
explaining my duty to him would not be to show him | walls, eighteen feet thick, could be thrown with the bat- 
what kind of shop he wanted, but how to build his | tering ram, but what could throw the Greek form of the 
wants properly, I received his consideration, and was | wall? it had to be knocked to pieces piece by piece, 
permitted to put his ideas into shape. But this is the | Offsets of parts of the fronts are of great use, not only 
point here which I feel is wanted, not only that the own- | adding ornament, but are of the greatest value for stabil- 
er should feel he has the proper man employed, but that | ity. Avoid ornament for the sake of ornament, for it is 
| the architect should know what the manufacturer wants, | 4 blemish ; but construct for strength, and if it makes a 
and should make his wants an especial study. | pleasing feature, use it to the best advantage. This is 
| An architect, to be of use, must adant himself to ma- | for the general form of the building ; but ties, both ways, 
ny things not in the theory of design; and be very fa- | t© 4 shop, is as necessary at the walls, and can readily 
| miliar with the laws of construction. An architect may be arranged for in the tiers of beams. 
plan a pretty house, church, or public structure, or a| Foundations, though not spoken of at first, are not the 
handsome shop, and yet be totally unfitted to grasp the | least part of a structure of this kind ; should be built so 
job of building ashop. It is often explained, “Oh, it the bearings are perfect on the best of bottom, and the 
all you have to do is to leave off the | Upper walls to rest on the centers of the foundations, se- 
: curing a batter both ways. 

As to the roof and inner framing, it is far better to 
arrange to throw the weights to concentrated bearings 
than to scatter distribution, as this tends to break the 
build a shop, an architect who understands this work, | effect of vibratory force. Beams may be thrown over 
must be the personal superintendent of all the branches | long spans by trussing them, and this I invariably do; 
of the work. The workmen must not be allowed to | putting them good distances from centers, in couples, 
make a single piece of bad work, or alteration; so he | 29d bracingthem. This distance is governed by the class 
must be on the ground all the time, specially watchful. | of machinery, but the beams generally come directly un- 
Details of construction must be elaborated very care- | der the bearers of the machine, and renders them solid, 
and keeps them perfectly level; but to have one side of 
a machine on a beam and the other between the beams. 
is very wearing to some machines, and they arc never 
| steady. Beams of this class seldom split, or settle, or 
vibrate when supporting machinery. 

Another important item is the roof; this, if not bal- 
anced and supported on the walls properly, will produce 
vibration and bulging of the walls below, when in mo- 
tion. Roofs are, as a usual thing, too heavy for the 
| walls supporting them, and it is best to use as little tim- 
ber as possible, and substitute iron wherever possible, it 
being cheaper and many times better. 

I might lengthen the points to long articles, but hints 
are all that are possible in so small a space, and future 
writings will replace the loss in the present issue. The 
next important item is light. 

Shops need to be well lighted and ventilated ; the win- 
dows wide and long. I make ita rule to arrange the 
radii of light so that the machines in the center of shop 
will receive as much light as those near the windows, 
and care should be taken to attain this. The remark, 
“this is well lighted,” by the superintendent of the 
works, shows his pleasure better than anything else. 
Dark shops spoil more mork and good workmen than 
any other evil. 

As to arrangement, it is the great study of the shop 
builder to systematize the arrangements of shops; but it 
requires the ready perception, -and such varied experi- 
| ence, that only the most careful study will attain it. It 
being presumed that this can be answered at once by 
many manufacturers, leads to some urgent requests from 
them for me to explain the best arrangement; but there 
are so many points in special manufactures to be consid- 
ered, that several weeks or a month taken in elucidat- 
ing the answer I consider a very short time. And when 
the manufacturer considers, he will see that it has taken 
him years to bring this problem to a favorable solution 
in his own mind, and then he will accept suggestions ; 
for truly never was there a branch of study which so 
clearly shows that the more you learn about it the less 
you know; the more data you get to work from, the 
more confusion. When I hear the remark, “that shop 
is a substantial structure,” then I know that the con- 
struction is apparent to the observer, and this is wanted 
in the great majority of our shops. A fancy structure 
seems a horror to look at, unless you can see through it 
the outlines of true construction; then those alone are 
far more beautiful in their varied outline than the most 
gorgeous display. 

In our next we will consider the structure of founda- 
tions, and walls of buildings suitable for shops. Special 
inquiry as to specific points will be considered as they 
may appear.—American Manufacturer. 


is simple enough ; 


ornament.” But our experienced manufacturers know 


better, and will avoid the man, well knowing it is strength, 
the proper adjustment of parts, with the symmetri- 
cal, substantial finish, that is wanted. Now to properly 


, fully, or errors which will destroy his building will creep 
in. It being the general idea among all mechanics, that 


they must suggest alterations, and that anything is good 
enough for a shop, ruins the work as it proceeds, and 
careful both in altering, and in putting in what they 
may most likely know nothing about, or may do ata 
pinch. 

I have heard architects remark that ‘ manufacturers | 
were so close, and avoided the expense of building prop- 
erly, and there was no use of trying to cater to them.” 
My experience has been so different that I am at a loss to 
account for the unjust calumny. Manufacturers are the 
most willing class to pay for what they want and know 
to be right, I have ever met with—an experienced man- 
ufacturer cannot be fooled with a put off—a covered up 
the greatest difficulty is in having men working to un- 
derstand that, as it is a shop, they must be particularly 
blemish. They are more careful, exacting for the right, 
and the most willing to learn and pay for their experi- 
ence, feeling most acutely the limited store of examples 
they have to draw upon. 

Where is the manufacturer who has no pride in his 
shops? Show me the man who does not watch every 
fault of construction, carefully repair weaknesses in his 


g, unless he 


shops when developin is using it for a make- 
shift until he is able to get into permanent quarters, and I 
will show you the one who is an unsuccessful business 
man ; one who neglects his customers and collaterals ; 
but this is not the common case. No; the majority 
bed, neglect home 


comforts, go without meals, than not have a good, 


would sooner sleep on a straw 


substantial, and well arranged shop. And if there is 
any money to spend, you find them first looking the 
shop over, their comforts afterwards. 

But the next question—how to build them? Plenty 
have the experience, and know what not to build, but 
this question is one that cannot be answered in a breath, 
and the emergencies for one will not often suit for any 
one of a hundred others. Proper appreciation of the 

| business leads us to consider the general points, which 
must be used in all, and not to specialties belonging to 
| specific kinds of business. The lighter the machinery 
| often the greater the strength required; for instance, the 
vibratory motion of looms will throw a strong building 





| which will be suitable for a large machine shop; recipro- 
| cating machinery will toss the walls off their founda- 
| tions, which the heaviest weights and revolving machin- 
ery would not disturb. So it will be perceived that pon- 
derous strength is not always the requisite; yet we see 
| shops heavy enough for a bonded-warehouse, which 
| shake like a reed, notwithstanding their strength. 
| But how to build is our theme. First, build walls of 
| suitable strength for the weights ; light walls properly 
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TECHNICAL EDUCATION. 


Since our editorial on this subject of two weeks since, 
we have received the following communication from | 
Mansfield Merriman, Sheffield Scientific School of Yale 
College : 








NEw HAvEn, Conn., July 18, 1876. 
I send you by this evening’s mail a copy of the Pro- | 
gramme of the Sheffield Scientific School. It may, per- | 


| 


haps, be interesting, in connection with the remarks on | 

Technical Education in your last issue, to give an item 

concerning the conditions upon which the degree of 

Civil Paenesting, is conferred at the eastern poly- | 

technic schools. You will find on p. 1g and 20 of the | 
rogramme, the manner in which they are conferred 
ere. 

We have looked over the catalogue sent, carefully, and | 
that, with the above letter shall furnish the text of the | 
following remarks. The field is broad, and one to which | 
we may return at a future day and analyize the courses of 
our various technical schools; in the meantime, we shall | 
leave the field open for any well tempered discussion. 

The Sheffield Scientific School is intended for “gradu- 
ates of this” (Yale,) “or of other colleges, and other 
persons qualified for advanced or special scientific 
study.” A three years course is given, the first of which | 
is entirely general in its natnre, the second and third | 
being more particularly devoted to the specialty in view. 
On graduation, in Civil Engineering and also Dyamical | 
Engineering, the degree of Ph. B. is given, a thesis on | 
some specialty of engineering construction being required. 

The degree of Civil Engineer or Dynamical Engi- | 
neer is given after one or more years of post-graduate 
study coupled with practical experience on some con- 
structive work. The course is well considered, and the 
character of the instructors guarantees the requisite 
thoroughness. The post-graduate course is but a repeti- 
tion of the under-graduate course on a somewhat heavier | 
scale. 

Taking the course as a whole, we are not aware that 
the requirements for an engineering degree at Sheffield, 
are any more severe than at several other eastern insti- | 
tutions, among which, as of long standing, may be men- | 
tioned the Rensselaer Polytechnic Institute at Troy, 
the Boston School of Technology, the Columbia School 
of Mines of New York City, or the Stevens Institute of | 
Mechanical Engineering at Hoboken, N. J. Cornell 
University and one or two other schools also give the 
degree of C. E., after one or more years of post-gradu- 
ate study and practice. 

The post-graduate requirement for a degree is a move 
in the right direction and one that the eastern schools are 
fast adopting, but we are not informed that it has, as 
yet, made any advance this side of the Alleghany 
Mountains. One of these schools which spend a large 
patt of their substance in marking out paper courses 
in unabridged catalogues, will soliloquize thus 
“Buncombe University is giving the degree of C. E., 
and if wedo not give it ourselves, all our students 
will leave for some place where they can _ get | 
the most for their money.” Competition may be a good 
thing, but in this western country, with the money ele- 
ment of an education pre-eminent and its attendant de- 
moralization, and a “University” on every cross-roads, 
the inference which may be drawn seldom belies the 
facts. While we do not desire to draw invidious com- 
parisons the facts should be known, and every engineer 
of prominence should interest himself in their solution. 

On their proper solution there is much room for an 
honest difference of opinion. Nothwithstanding the 
method adopted in giving degrees by some of theeastern | 
schools, the whole system is radically at fault. C. E. is 
the higest degree given to a Civil Engineer, and should 
be a certificate ot ability and eminence, not to be left off | 
the names of our first engineers, instead of a badge of 
graduation from some technical school which is the 
only significance that can be attached to it at present. 

The American Society of Civil Engineers and its sister 
societies already include sufficient of our best talent to 
secure a better system, and one which shall command 
respectful support. We submit that there is nothing 
which would farther conserve the true dignity of the pro- 
fession for all future time than the establishment of a 
kind of court or board, before which every engineer who 
designs to practice other than in a subordinate capacity, 
shall stand the test imposed by fathers in the profession. 
Such an arrangement would put the technical graduate, 
the “self made” man, and also the various technical 
schools themselves, on the same plane. 


| 











| stituted the main body of educated or scientific engi- 


| be possible to organize a more efficient body of men un- 


| doubtful one, in which the ablest of men might well 
| differ, and which could only be settled definitely by 
| actual experiment. 
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Such a board might be difficult to establish without 
legislative enactment ; but concerted action on the 
part of the societies, persistently adhered to, notwith- 
standing the opposition which it would inevitably pro- 
voke, we believe would meet the approval of our candid, 
thinking men. 








THIs question of technical education may contain 
the germ of the ill feeling which, from time to time, breaks 
out into a controversy between the Government and the 
Civil Engineers. The ground on which such a contro- 
versy may rest is ably discussed by Dr. Whitney in the 
July and October numbers of the North American Re- 
view, for 1875, and also in the reply by Capt. Chas. W. 
Raymond, in the Galaxy for Jan. 1875. The merits of 
the question were summed up in No. 2, of ENGINEERING 
NEws, and we do not desire to reopen that particular 
phase of the question. The time is in the recollection 
of most of our readers when a theoretical engineer, or 
one educated to his profession, was despised as a vision- 
ary individual, and one of no practical good to the 
community. At that time, and to within a very recent 
period, the Engineer Corps and the other graduates of 
West Point who had given up their commissions, con- | 


neers. But with the advances which have taken place 
in the profession, the Engineer Corps has notwith- 
standing, preserved the attitude towards the Civil 
Engineers at large in which, at a former time, it was 
justified. Probably no greater misfortune could befall 
the country than to have the Engineer Corps shorn of 
any of its essential functions, for certainly it would not 


der any other department of the government, or in any 
other way, or one to which the responsibility for the 
success or failure of any engineering work can be more 
directly attached. 

This question of responsibility is one of vital impor- 
tance and to be borne in mind in all discussions | 
on this subject. Aside from the question, that the De- 
partment has been grasping in its endeavors to obtain | 
control of certain surveys, the ill feeling engendered | 
has been in very bad taste. and to be deprecated by 





every sober minded man as a misfortune to either party to 
the controversy. We have no sympathy with an engineer, | 
at present of considerable reputation, who in his endeav- 

ors to secure a great contract, sent letters to many of | 
our best engineers asking them to unite with him in his 

antagonism toward the Engineer Corps, in regard to a | 
problem they had not specifically studied and about 
which they could have but the most general opinion. It 
was manifest good sense on their part not to be drawn 
into such a controversy, especially as the issue was a 





CAPT. EADS AND THE U.S. ENCINEERS. 


' : . 
As to whether or not the South Pass jetties are to 


There is still ample room for a difference of opinion as 
to their ultimate success, and in that regard we shall 
not express one ; but one phase of the question calls for 
comment. We think that Mr. Eads has very much prej- 
udiced his cause before the people in his late unfortunate 
and wholly unnecessary attack on Maj. Howell, and in- 
directly on Gen. Humphreys. We do not say that the 


241 





had certainly great moral support from the best of engi- 
neers, and after lobbying at Washington for some 
months, succeeded in getting his bill through Congress . 

Gen. Humphreys subsequently chose to put himself 
on record in four jetty papers or memoranda, contain- 
ing the facts on which he based his conclusions. This 
was an eminently proper thing for him to do, as his pro- 
fessional reputation as chief of the Engineer Corps was 
at stake, and it was due to himself and the country that 
his views should be known beyond cavil. Yet Mr. Eads 
never seems to refer to them in well tempered language, 
and denounces their author and those associated with 
him, with at:empting to thwart his designs, notwith- 
standing his bill has passed Congress, and the money, 
as was given out, has been secured. 

The truth is, Mr. Eads would like very much to be 
regarded as a great public benefactor, instead of a sim- 
ple contractor for a public work, in which the risk is 
great, it is true, but which with success, will be enor- 
mously profitable. We are not aware that he has claims 
upon public consideration that are to be respected 
above those of any other contractor for a difficult work. 

Neither are we aware that it is a proper thing for the 
Secretary of War to close every official lip except that 


| of Maj. Comstock, who, by the Secretary, is compelled 


to perform the duties of a contractor’s engineer, to be 
subject to Mr. Eads’ orders, and to report, not to the 
head of the Engineer Corps, as hitherto, but directly to 
the Secretary of War himself, who is supposed to be an 
expert in river hydraulics. [The letter of the Sec. of 
War will be found in another column.] 

Without going into a fine analysis of official propriety, 
we suLmit that it was eminently proper for Maj. How- 
ell to have an opinion of his own, and the charge of a 
series of surveys and studies of the various passes of the 
river for several years, would certainly qualify him to in- 
terpret a map of great elaborateness, comprehending 
the whole regimen of the passes, fully as intelligently as 
Mr. Eads could from his limited surveys. Now, has 
Maj. Howell a right to allow civilians to come into his 
office and examine these maps? Would he have a right 
to express an opinion? Be that as it may, reports, which 
soon grew into the proportions of most “malicious false- 
hoods,” somehow went abroad, and forthwith Mr. Eads 
commenced to write letters in various directions imply- 
ing very unbecoming conduct on the part of Maj. How- 
ell. This very naturally drew forth a reply from that 
officer, in which he asserted many things as facts, of a 
very disagreeable nature to jetty advocates, producing 


| an impression in many minds quite different from that 
| formerly prevailing. This letter alse contained some ill- 


advised passages which probably it might have been bet- 
ter to omit. At this point Mr. Eads applied to the Sec. 
of War, to have the surveys and studies previously refer- 
red to at the mouth of the river, so far as they involved 
South Pass, stopped; that no surveys or reports what- 
ever, be made except by the inspecting officer; that the 
inspecting officer be required to report the results of his 
work or conclusions to Mr. Eads, on demand, and that 


| he make his official report to the Sec. of War only, 
succeed seems a more open question than ever before. | 


with the exception of Capt. Eads. 

This seems a very strange appeal for a man of Mr. 
Eads’ reputation to make, and stranger still, that the 
Sec. of War should prostitute his position at the 
behest of a public contractor, or even consider a re- 
quest implying such burning insult to the Chief of Engi- 
neers; and yet, it was granted in full. 


It certainly has a bad look, happening as it does but 





attack was entirely unprovoked, but if the glowing ac- | 


counts of the success of the jetties which were thrown 
broadcast through the land were true, Mr. Eads could 
well afford to wait a few weeks at least, to see his “‘ene- 
mies” discomfited by the facts themselves, notwith- 
standing the sudden fall of jetty stock. 

To understand the merits of the question it is neces- 
sary to go back a little. It is well known that Gen. 
Humphreys and many officers of the Engineer Corps, 
including Maj. Howell, opposed the jetty plan as ill- 
adapted to the mouth of the Mississippi. Mr. Eads, in 
his not always courteous and well tempered advocacy of 
the scheme, had the support of many eminent men, 
among whom may be mentioned Col. Barnard and W. 
Milnor Roberts. A commission of most able men 
was called to consider the question, among whom was 
Sir Chas. Hartley, the engineer of the improvement of 
the Sulina mouth of the Danube. Thus far Mr. Eads 


| afew days before Mr. Eads’ conference with the House 
| Committee in regard to that first installment. 


How has it all turned out? Fortunately, in the mean 
time, Maj. Comstock has made his report, and no one 
certainly can accuse him of any dishonest purpose. 
We find from the report now before us, that the “‘malic- 
| ious falsehoods” of Maj. Howell were considerably more 
than half true, and were Maj. Comstock’'s surveys as 
comprehensive as Maj. Howell’s, the inference is natural 
that many more of his “assertions” would prove not 
wholly ‘malicious falsehoods.” 

We think that the “Captain” has made a mistake this 
time, and such a one as to prejudice thinking men 
against the honesty of the scheme. It is hard to resist 
the conclusion that there is not a screw loose somewhere. 
Still, it may yet all prove to be due to the “ malicious’ 
and wily scheming of the Government Engineers. 
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THE DARIEN CANAL. 




















it well to keep it prominently before the people, as no | 








































the supremacy of America on this continent. 
Suez Canal is to England and the Indies, the Darien 
Canal would be to the United States and the South 
American republics on the western coast. It would also 
secure,to a great extent, our supremacy in the commerce 
of the Pacific, which, situated as we are, naturally be- 
longs to us. Several surveys have been made since the 
war, chiefly by Commander Selfridge, of what is suppos- 
ed to be all the available routes. In no place was a 
location found suitable for a through cut from ocean to 
ocean, except at an enormous expense. All the plans 
presented contemplate the use of locks, and also a tun- 
nel, the cost to be about $100,000, 000. 

Commander Selfri ige thinks he has examined all the 
available routes. Since then there has been a report, 
which. however, has not been confirmed, that the agents of 
the Columbian government have discovered a pass, much 
lower than any yet examined, and one entirely feasible for 
athrough cut. Lately, a convention of eminent scientific 
gentlemen, among whom was M. Ferdinand de Lesseps, 
met in Paris for the purpose of forming an International 
in the furtherance of this scheme. 


Committee to aid 


Relations have been established with the the leading 
geographical societies all over the world, and our govern- 
ment has signified its hearty sympathy with the commit- 
tee. there is 


Many of its members believe that a por- 


tion of the Isthmus which has been overlooked, and 
which they believe contains the long-sought-for passage. 
However, it may be as illusory as the Caledonian Route 
so persistently advocated by Dr. Cullom, as one entirely 
feasible for a through cut at moderate expense, and yet 
which proved on survey to be quite impracticable. One 
hundrd millions of dollars, is not too 


or even more, 


much to pay for the canal in any shape, and certainly, no 





| would have been much better for all concerned. 
| bridg: 


| and the projectors have no cause for lis to the | 


From time to time this project is revived,and we think | ™ 


| in a draw. 


scheme, in all probability, would do’so much to assure | 
What the 
| 













The sum of it all is this: The ‘ity is paying so per 
commendation of an officer of engineers, to build a cent. with the additional privilege of a possible first- 
| canal around the bridge through East St. Louis and put | class law-suit, for the use of money which it can obtain at 
Now that the mists raised over what was | 7 percent. 

really a great engineering feat, in a constructive point of | |The cost of street intersections is fully one-fourth that 
view, have cleared away, it is seen that the plan recom- | of all the paving done in the city. As to the business 
mended be the thirty engineers convened in St. Louis | principles, etc., involved, we leave the reader to draw 
to consider “ plans for a railway and highway bridge,” | his own inferences. 

If the 
ge was to be built to-day, it would, probably, be con- 
structed in two spans on the Fidler type of rigid chain 
suspension bridge, similar in most respects to the Point 
Bridge, now being erected by the American Bridge Co., 
at Pittsburgh. 








METEOR. 


Prof. Colbert, combining the observations given in 
ENGINEETING NEWS of two weeks since with his pre. 
vious notes, has recalculated the path of the meteor of 
July Sth. [le finds his former conclusions, given in our 
previous article, to be, in the main, correct. In the 
Tribune of Saturday last he has written an elaborate ar- 
ticle in which he states that the motion of the meteor 
was so nearly destroyed by the earth's atmosphere and 
attraction, that it is now passing in a nearly direct line 
toward the sun which it will reach in sixty-six days at a 
velocity of about 379 miles per second, either to be pre- 
cipitated upon its surface, or revolve about it in a very 
narrow orbit whose aphelion will be very near the 
earth’s path; so we may expect to meet our visitor 
again one of these days, and, in all probability, to re- 
main with us permanently. 





THE result of the complaints that the work on the 
dam to replace the one at Lynde Brook reservoir, Wor- 
cester water-works, which gave way last spring, was not 
being done in a thorough manner is that the Worcester 
county commissioners, after a hearing of interested par- 
ties and a visit to the dam, have, with the consent of all 
parties, appointed George Crompton and Albert Curtis, 
of Worcester, and Charles P. Whitin of Northbridge, a 
commission to examine the work and to execise a gen- 
eral supervision from this time. It is said to be gener- 
ally acknowledged that the portion of the foundation 
under the pipe wall is faulty. 


This was the weak spot 
which caused the failure of the old dam, and it will now 
probably receive particular attention. 





HIGH WATER OF LAKE MICHICAN. 


Much has been said in the past few days about the 
unusually high water of Lake Michigan. Last week we 
alluded to apprehensions felt at Grand Crossing and 
South Chicago. We have also heard much complaint 
from the suburnam towns on the west shore of Lake 
Michigan. 

Formerly, the shore from Lincoln Park to Milwaukee 
was rapidly wearing away. This took place with the 
greatest rapidity at Kenosha, Wis., and just above Grosse 
Point Light House, where it amounted to from 12’ to 20/ 


Itis very sur- 
prising that the work put in to replace the old dam should 
not have been carefully looked after, and even the slight- 
est ground for suspicion and complaint avoided. 





A COMPARISON of the weight and cost of a passenger 
train on the Eastern, standard gauge, and on the Boston, 
Revere 


Seach and Lynn Railroad, narrow gauge, res- | 


pectively, has been made. These two roads run nearly 


side by side and the carrying capacity of the two trains is 





: ; »ractically the same. The heavy P. is is- 
stone should be left unturned for its accomplishment. f . . - phe -e y Sulnan 6. 6 & 
advantage to the Eastern road in the comparison, 


The 


. ; : aa oe . as is 
Suez Canal, which was denounced by English engineers 


also the baggage car which is not required on the short 


as totally impracticable and certain to . 
line. 


involve financial 


A locomotive, baggage car, Pullman car and four 


failure, has proved a paying investment. : 3 
passenger cars on the Eastern road give capacity for 230 


So in our own 





perannum. Since these shores have become the sites of 
suburnam towns they have been protected by spur dykes 
or jetties of crib-work, filled with stone from 50’ to 100/ 
in length,usually thrown out at right angles to the shore, 


case the traffic receipts of such a canal would probably 



















exceed our most sanguine expectations, and even if it 
should tail in a financial point of view, there are reasons 
of state which demand it. 

We think thatthe preliminary surveys, largely in the 
nature of reconnaisances,have gone far enough to warrant 
the government in instituting, with the co-operation of 
the Columbian government, a topographical survey of 
the whole Isthmus, of sufficient minuteness to determine 


A 


few millions would not be too much to pay for it, and 


to a certainty the most economical and feasible hne. 


probably would be more than compensated by the in- 
creased economy of the line, finally adopted. 





IN OuR last issue we alluded to the obstruction to navi- 
gation of the Mississippi River, caused by the numerous 
that 
Louis during last 








bridges which span it. We have learned since, a 








commission of engineers met in St. 











week, for the purpose of considering remedies for the 





evil, convened by the following order from Headquart 





ers Corps of Engineers, which explains itself: 
WASHINGTON, D. C., June 22, 1876. 
By authority of the Secretary of War, a board of en- 
gineer officers, to consist of Col. J. N. Macomb, Col. J. 
H. Simpson, Maj. F. M. Farquhar, Maj. C. R. Suter, 
and C. J. Allen, will assemble at St. Louis, Mo., 
7th day of July, 1876, or as soon thereafter as _practic- 
able, to inquire into the expediercey of causing sheer- 
booms to be placed on the upper end of all or any bridge 
piers on the Mississppi River for the better security 







































































will make special reports in each case, as provided by 

act of Congress of March 5, 1875. By commard of 

srig. Gen. Humphreys. THos. LINCOLN CASEY, 
Lieut. Col. of Engineers 


























The inquiry will include all the bridges trom St. Louis 
to St. Paul. 


is the St. Louis Bridge. Although a noble arch bridge of 











three 500 feet spans, admirably adapted for crossing 




















an object, it proves a great obstruction to navigation not 








only from insutficient headway at the crown, 
the fact, 


arch diminishes the available span of sufficient hight for 











that, for purposes of steamboat navigation the 

















up-river boats to comparatively narrow dimensions, and | 








most of the lower-river boats are utterly precluded from | 
passing. 











on the} 





and convenience of navigation for rafts and timber, and | 


Not the least among these obstructions | 


mountain chasms or any place where headway is not | 


but from | 


| collected, appropriations having been made for that pur- 


The rivermen have just cause for grumbling, | P@Y within a year. 


These stopped the littoral-current, forming a fine beach 
of sand and gravel above each jetty from 20‘ to 50’ wide, 
which effectually protected the bluffs of sand and clay. 
At present, the water has in most cases overtopped these 
jetties, especially in a north east storm, and is rapidly 
wearing away the banks. Should the high water con- 
tinue for several months as is not unlikely, these jetties 
will have to be raised at an expense of many thousand 
dollars in the aggregate or property owners must pocket 
the loss of much valuable real estate. 


passengers, weigh 135 tons and cost $63,000; one loco- 
motive and six passenger cars on the Revere Beach and 
Lynn read give capacity for 272 passengers, weigh 58 
tons and cost $18,000. 





ECONOMY IN PUBLIC WORKS. 


June 12th the City Council of Chicago passed an ordi- 
nance in regard to lettings, in which it was provided that 
the city should have the privilege of paying tor work 
done, when it should be in condition to pay; very defi- 





. : r ELEVATION OF LAKE MICHIGAN FROM 1854 TO 1875, INCLUSIVE. 
nite and satisfactory, we should judge, to contractors, ” 7S 




























: . ; : “Greatest Least 

and quite apt = result in low bids. J : F Year Max. y Min. Mean/monthly mean. monthly mcan, 
July 19th, bids were opened for improving the inter- —_—-- <a, behcie eee ae ep eggsepm 
sections of West Polk St., Sedgwick St., West Lake St. sis | wag’ f nae September. Ju ee car 
and Fulton St. The work was awarded at the follow- 3.05 | 0.42 | 1.60 |May & Julyt.g9/Dec........1.20 
: «+| 435 | 0.60 | 2.42 August. . onde 4) .. 1,00 
ing pr.ces. | 4-69 | 1.33 | 2.90 MOP ia . ot i skess 1.85 
West Polk St. - Curb, 65 cts. per lineal foot; filling, +45 | 138 = 4a ryt at 
40 cts. per cu. yard; paving $1.40 per sq. yard. qo | 0. August.. a 93 
Sedgwick St. Curb, 70 cts. per lineal foot; grading Jane ipa olDec. pee 
aving or sa. B | > ee 2.05|Dec..... ..0.70 
and paving, $1.40 per sq. yard set ee aD 
Fulton St. Curb, 75 cts. per lineal foot ; grading and August. ... 1.69) feb... .37 
fing, $1.90 per ® - FONE. 04 403 2.08) Jan & Nov.1.05 
paving, $1.30 per sq. y . ; pose & Julys: 5 | . ee Ong 
The Board of Public Works rejected a bid from a August .. 2s an 0.25 
. . ‘ og | June &July2. 1.25 
perfectly responsible party in which the prices were fully ‘ 7 {qe Mss dts 2.50|Dec.... ...0.75 
fifty per cent. lower than those which were accepted, on ast [Asgast 28 Dee... ae 

the plea of informaltty. The following are the prices 1.67 |August....2.21|Dec.... . ..0. 

~ 1.41 Cr abeetaan 








in the informal bid. 
West Polk St. Curb, 65 cts. per lineal foot ; 
25 cts. per cu. yard; paving, go cts. per sq. yard. 


filling, 39 


ELEVATION OF LAKE, 1876, 

















Sedgwick St. Curb, 65 cts. per lineal foot; grading, | Month......--. | ---+s++++reesseertreeees Max. | Min. | Mean 

10 cts. per cu. yard; paving, go cts. per sq. yard. jenuary Gissss'b sate dn 428 Cah BER Re RAR aN ES Sen 1.80 | 0.60 | 1.26 
* es | RB ODTUATY. 2... cence cece ee wee ween nneeeeeene . . 1. 

Fulton St. Curb, 65 cts. per lineal foot; grading, ro | Retegary--.----.-c0-0--soccceeerecctsten ap | 0-40 | 1-58 
cts. per cu. yard ; paving, go cts. per sq. yard. < : : a 3 

This bid was to bear interest at seven per cent. per i = 3-05 
annum from the time the work was completed until paid, jas Poet =. _ oe 
thus conceding to the city the privelege asked for, and | July (21-5).....-.--.-.--- teteeeeeeess etts 3:17.1 3-3) 








yet the bid was rejected on the ground of informality. 

Inasmuch as it is an open question as to who is to de- 
cide when the city is in condition to pay, and as the im- 
provements must be paid for out of the taxes of '76 when 


By examining the tables annexed, it will be seen that 
the water has risen quite rapidly since the first of May, 
at which time it stood at about at the average May hight 
for many years. The rapidity of the rise is not at all 
unprecedented being about the same as for #357—3—9. 
The average hight for the past ten days 3.54, was ¢X- 
ceeded by the monthly mean of Nov., 1858, July, 1859 


| pose, it is a fair inference that the city can be made to 
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and August, 1861. Wind has affected the readings as 
much as two feet either way from the monthly means, 
but this variation is seldom of long continuance. 

The greatest difference in the monthly means (July 
'gq, and Jan. '69,) in the past 22 years is 3.65. 

The maximum variation in the lake level in that time 
is 6.49 ft. 

The gauge from which these observations have been 
taken is situated in the North Branch ot the Chicago 
River, somewhat over a mile from the lake. Its read- 
ings have been compared with gauges placed at Bridge- 
port, the mouth of the river, the Pumping Works and at 
Hyde Park, and no material difference in their readings 
have been noted except that the river gauge is less af- 
fected by wind than those on the lake front. 

At a future time we shall analyze the various pheno- 
mena connected with the fluctuation of the lake surface. 





THE above was intended for our last weeks issue but 
was crowded out. Since then we have collected the 
readings for the past eight days the results of which 
have been added to the table. Taking the mean for 
this time, 3.38, and comparing it with the mean for July. 
1—10, and 11—20, it appears that the lake has reached 
its maximum height and is now falling. The maximum 
for July, thus far, is 4.20; minimum, 2.80, and mean, 
3.44. It may be well to state that the readings are 
taken at 7 A. M., 12 M. and 5 P.M. On July 22, the read- 
ings were 2.9, 3.8 and 4.0. In the morning a stiff breeze 
blew from the S. W. which wheeled around during the 
day into the N. E. blowing quite a gale from that quar- 
ter. Between 3'and 4 P. M. the gauge read 4.6, the 
highest recorded in the past 22 years, except in 1858, 





COOK COUNTY COURT HOUSE AND THE 
CITY HALL. 





We have had the pleasure of examining the comprom- 
ise plans of the architects, J. J. Egan, and Thos. Tilley, 
for the combined County Court House and City Hall 
the county part of which is now in process of erection 
on the old court-house site which occupies an entire 
block, fronting on Randolph,Clark, Washington and La 
Salle streets. This building will really consist of two 
buildings separated by an open court 62 feet in width 
but joined at the facade on each side by an arch 78 feet 
high and 30 feet span. Midway in this court, in the 
center of the quadrangle formed by the two buildings, 
rises the dome, as distinct as may be from the buildings 
themselves. 

The entire structure outside will have the appearance 
of a single building, 338 feet long, 280 feet wide and 
128 feet high from the court level to the balustrade. 
The several porticos are supported by g2 main colums 
35 feet.high and 3 feet 6 inches in diameter. The whole 
building will be surmounted by the dome springing from 
the court level, and rising to a height of 366 feet. This 
will be the third highest dome in the world; St. Peters, 
Rome, 450 feet high, being the first, and St. Paul, Lon- 
don, 380 feet high, being the second. The dome will 
be 85 feet outside diameter The interior will be 55 feet 
in diameter and 222 feet clear hight above the court lev- 
el. There will be also four smaller domes, 188 feet high. 
There will be four main stories and basement. The por- 
ticos reach to a hight of two stories; the arch, before 
mentioned, three stories, an arcade over this arch con- 
necting the libraries in the fourth stories of the two build- 
ings. 

The entire cost of the building is estimated at $3,390,- 
ooo and probably it can be built for less. 

In the county part of the building 5000 piles have 
been driven for the foundations, and the basement story 
is up to the curb on the Randolph street front. The 
pile foundations for the dome are also in. Nothing 
farther than the excavation has been done to the city 
portion ; the city has finally decided to accept the com- 
promise plans for their portion of the building, but have 
not seen their way clear, as yet, to the money part of 
the problem. 

Lemont limestone has been put in the basement story. 
The stone for the main building has not yet been de- 
cided upon. According to the Chicago Times the 
County Cc m nissioners are at present taking free rides 
about the country, at stone contractors’ expense, to ex- 
amine various building materials. It is hoped that the 
free lunches, etc., which the above paper alludes to, will 
help them to an early decision. 


NOTES. 


An appropriation for the Keokuk canal is wanted. 





Houston, Texas, is agitating the subject of water 
works. 

A signal service station is to be established on the 
summit of Greylock, near South Adams, Mass. 

Geo. D. Ansley, late Assistant City Sur. of Montreal, 
Canada, has received the appointment of City Surveyor 
of that city. 

A set of wheels was lately taken from the baggage-car | 
of the California and Oregon express train, which had 
run 91,800 miles. 


About $167,000 of the bonds of the Mystic, Mass. 
water works have been canceled, from the protits of the 
works the past year. 


Workmen are engaged in putting up the iron frame- 
work for the new Delaware, Lackawanna and Western 
Railroad bridge across the Hackensack River at West 
End. 


The stone work of the new canal lock, in Cleveland, 
Ohio, is com pleted, and it only remains to construct and 
hang the gates and sluices. The entire work will be 
finished in a few weeks. 


Within the past week a company has been formed at 
Janesville, Wis., and part of the stock subscribed for the 
purpose of building water-works. If sufficient encour- 
agement is given the work will be begun at once. 





The building of the temporary foot bridge for the use 
of the workmen in erecting the main cables of the 
Brooklyn bridge has been delayed until the decision of 
the United States Court is given, in regard to the injunc- 
tion now pending. 


There is a project afoot for crossing the Delaware 
River from Philadelphia to Camden, by means of acom- 
bined bridge and tunnel, the bridge to be thrown across 
the shallow portion of the river, the channel being cross- 
ed by a subaqueous tunnel. 


Public services in memory of the late John A. Roeb- 
ling, the engineer of the Brooklyn bridge, were held at 
Mulhausen, Thuringia, in Austria, his native place, June 
11. A public lecture was given on his life and services, 
and a memorial plate was unveiled. 


The reduction in the sundry civil bill by Congress, 
promises to interfere seriously with the work on the new 
Chicago Custom House. Upto June 1. the building | 
(exclusive of site) had cost $2,400,000.00. The total 
cost of the iron work will be over $600,000.00. 


The Mississippi River is said to discharge 28,188,083, 
892 cubic feet of sediment annually. One cubic mile is 
formed in five years and eighty-one days. The quantity 
annually discharged is sufficient to cover a township five 
miles square with a layer of mud forty feet thick. 


Captain Eads explained to the House Committe on 
Commerce, July 19, the progress made in his jetty work 
at the mouth of the Mississippi, and showed that the work 
was complete and that he was successful so far, with 
every circumstance and prospect in his favor. 


The wind accompanying the severe shower of Friday 
July 14. was so violent that the bridge spanning the 
Androscoggin at Turner Centre, Mass., over 300 feet in 
length, was blown from its piers and Janded in the river. 





The wind blew a tornado, unroofing buildings, leveling 
trees, and causing a good deal of damage to the grow- 
ing crops. 


It was announced in Oshkosh on July 27, that the 
locks on the Lower Fox River improvement at Little 
Chute and Appleton will be soon completed, and that 
the river will be permanently opened for navigation be- 
tween that city and Green Bay early in September. 
There is some work to be done upon the dam, but the 
engineers give the assurance that there will be no occa- 
sion to close navigation at any time on account of the 
dam. 


After a long and vexatious litigation the tunnel com- 
pany, who proposed to build a tunnel under the Hudson 
River from Jersey City to New York, in order to obvi- 
ate the ferriage of freight and passengers between the two 
cities, have gained a substantial victory in the courts, the 
injunction against their proceeding farther having been 
dissolved. This decision will enable the company to 
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prosecute their work for a considerable distance, which 
will be done immediately. More injunctions, are un- 
doubtedly in store for them, but there is no doubt but 
that the tunnel will ultimately be built. 


The new long iron span is about to be placed on the 
railroad bridge across the Susquehanna at Havre de 
Grace. The span will be 305 feet, or 50 feet longer than 
the one it is to replace. The piles have been sunk by 


| the torpedo process through go feet of water and mud 
| to a rock bottom. The placing of the piles was 
| accomplished without difficulty. Six of the thirteen 


spans have been replaced by iron, so that gradually all 
the wood work will be removed, when the great bridge 
will be transformed into one wholly of iron on granite 
piers. 


We learn from the Detroit Free Press that work on 
the harbor of refuge at Sand Beach is progressing rapid- 
ly. Cribs are now being builtand sunk at the rate of 
one per week. During the present season seven cribs 
have been put in place. It is understood that the pres- 
ent contract contemplates the building and putting in 
place of fourteen cribs, and at the present rate it will be 
finished early in September. At the close of the season's 
work there will be about 4,000 lineal feet of breakwater 
in place,the last goo feet of which will be without super- 
structure. The incomplete portion will enclose some of 
the best anchorage of the entire harbor,and will break the 
sea so perfectly as to be available at once for sailing craft. 


The Water Commissioners of Detroit met July 19, to 
consider plans for a stand-pipe to the new Hamtramck 
Water works. The plans were prepared by architect, 
Joseph E. Sparks. The foundations begin 17 feet below 
grade, and are 50 feet across. The base is of stone octa- 
gonal in torm; 40 feet above ground, the shaft assumes 
a circular form, 30 feet in diameter, the wall being 3 feet 
thick; at the top the tower it is 12 feet in diameter, the 
wall being 16 inches thick. This portion is of brick. The 
whole is surmounted by a gothic turret about 20 feet 
high, making the entire hight of structure 138 feet, or to 
the top of the flag staff, 160 feet. The stand-pipe proper 
will be 118 feet high, 5 feet in diameter at the base, tap- 
ing to 40 inches atthe top. A circular stairway gives 
access to the top of the tower. 


The work of completing the Southern Maryland 
Railroad has been begun with energy. A large amount 
of work was done before and after the panic of 1873. 
The Company suspended work two years ago, but have 
now placed the whole line from Washington City to 
Point Lookout, at the confluence of the Potomac River 
and the Chesapeake, under contract to be completed 
for operation by Jan. 1, 1877. By the completion of this 
line, in connection with a line ot steamers which the 
Company will put on from Point Lookout to Norfolk, 
passengers can be placed in Baltimore and Washington 
six hours earlier than at the present time, and in New 


| York in the time now required from Norfolk to Wash- 


ington or Baltimore. 


We learn from a Detroit paper that the Detroit Board 
of Public Works have been investigating the pavement 
question and as the result ot numerous experiments, 
they are free to state that they look upon the cedar blocks 
as the most economical pavement that can be laid. The 
stone gutters are laid because the city has the material, 
and the roughness on that part of the street does not 
effect the general traffic. Every street that is newly paved 
is laid with either all cedar or else with stone gutters and 
cedar blocks. Of all the prominent avenues leading into 
the Campus Martius, at Detroit, only one is paved with 
stone. That one is Michigan avenue, the worst business 
thoroughfare in the city, and it is simply the worst be- 
cause of the pavement that is on it. ‘Teams coming to 
the city will not travel it; the citizens will not drive their 
horses and carriages over it. and business men of any 
means will not locate upon it, because but little trade is 
done there. Even pedestrians avoid it as the dirtiest 
street in the city, the cobblestone being of such a nature 
that it is impossible to clean it, and a petition signed by 
nearly every property holder on the avenue has recently 
gone in to the Council asking for its repaving with wood 
Real estate on adjoining streets in Detroit, where one is 
paved with cedar blocks and the other with stone,shows 
a difference of 33% per cent. in its saleable value in favor 
of the cedar blocks. 
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Engineering Field Work. 
Written for Engineering News. 
i 

At no time in the past has the subject of economical | 
management of business been of more importance than | 
at present, and in common with other occupations, the 
profession of Engineering, hard pressed even for exist- 
ence, demands the most carefnl administration of its af | 
fairs to make it remunerative. 

Among the details of his professional labors none are | 
more puzzeling to the young engineer than the field | 
work, presenting as it does ever fresh problems to the | 
mind, varying them with every new locality, and with | 
every objective result. 

Different classes of work require different methods, 
different instruments, and too often, unfortunately, differ- 
ent men for the satisfactory execution of the field work | 
connected with them. It is intended that the striking | 
points of resemblance and of difference shall be indicated | 
in this article and some of the more prominent difficulties | 
discusssed. 

In the first place the d fferent kinds of work do not 
all require the same degree of accuracy; we have known | 
men so unfortunately constituted that they were unable 
to recognize this truth, and we have heard of an engineer 
why, in laying out a tract of land he had just purchased | 
in the mountains, used cambric needles for centres of 
stakes. 


| 
| 
| 
| 
| 


We have, ourselves, no use for such assistants ; 
accuracy is absolutely necessary in some kinds of work, 
but generally, correctness is far more desirable in the feet | 
and inches, than it is in thousandths and thirty-seconds. 
There is a consistency of work which may only be ex- 
plained by the homely old proverb, “ There is no use in | 
planing the under side of a barn floor.” Many Engin- | 
cers knowing this, have yet an indecision on such matters, | 
that renders them very expensive assistants. 

The greater part of all field work consists in making 
measurements, either linear, or angular, and this of 
course implies objects between which the measurements 
are made. Such objects may be already existing on 
natural, or they may be put in for the purpose of meas. | 
urement, or of the definition of a measurement made at 
the time. Such objects are permanent or temporary. 
We shall describe a few of them and here in the remain. | 
der of these articles, we shall try to describe the most | 
accurate and best means first, as “ slip shod ” habits and 
methods are very easily deduced from them. 

POINTS OR STATIONS FOR MEASUREMENT. 

Natural or existing objects are used when they are 
suitable for accurate measurement which is not very often 
the case. The corners of buildings and of fences, trees, | 
corners of masonry in place and the banks of streams 
are often used as the boundaries of measurements, but 
they are not very satisfactory unless well defined and | 
permanent. Corners of ashlar masonry or of brick-work 
are tolerably definite, but trees are very far from being 
so. As such objects seldom happen to be in the places 
wanted, and are generally too indefinite for accurate 
work, it becomes necessary to put in points for the use 
of the survey as the work is proceeded with. 

For really permanent points the best method is to place 
a stone block, say 12 inches square and 6 feet long, on 
end, in an excavation about 7’ 6° deep, and then ram the 
earth well in at the sides of the stone. A copper bolt 1 
inch in diameter and 10 or 12 inches long is then let into 
the end of the stone, driven in if the stone be sound enough, 
otherwise, secured with lead. On the head of this bolt, 
a cross may be easily made with a fine pointed tool, or a | 
sharp chisel, and the intersection of these lines accur- 
ately determined (It is always better to determine the 
position of a well defined point, than to try to establish 
After the ; 
point is carefully established or determined, and its im- 
mediate use over, a board should be placed over the top 


one or make a mark in any given position.) 


of the stone to protect the copper from defacement and 
the earth filled up the 18 inches left for that purpose 
over the stone. A mound may then be made or some 
other monument erected or the distances to natural ob- | 
jects noted, so that the place may be found again with- 
out great loss of time in searching for it. A point estab- | 
lished in this way may be considered as permanent, and, | 
if the stone be durable should, outlast the pyramids. | 
Such work is suitable for surveys of states and counties | 
and is hardly required for work of less magnitude. 


For some work iron pipes have been buried vertically | 
having a cap or cover on the end on which the marks | 





have been made; a 3 or 4 inch water pipe 6 feet long is 
cheaper and handier than the stone. It should be ram- 
med inside and out before putting the cap on. 

A copper bolt, let into solid rock or solid masonry is 
considered permanent, but the masonry must have been 
for some time erected or the settlement fairly made, be- 
fore absolute permanence can be considered as establish- 

For less valuable work in cities, and city work 
comes next in importance, the best place for es- 
tablishing points is, with regard to permanence, the 
stone plinths or base courses of the ashlar masonry of 
buildings; but such places are usually inconvenient in 
location and not often accessible. Standards of meas- 


| urement are sometimes made on such places (their use 


and manner of setting out will be given hereafter.) The 
most common method in cities is to use the curbstones, 
and in eastern cities where granite curbs 8" to 12” top 
and 24° to 30° depth are not uncommon the curb may be 
considered as fairly permanent after it has stood one 
winter, but the disturbing action of frost and water must 


| not be forgotten; in the western cities with a 3° or 4° 


limestone curb, just set into the ground and liable to be 


| moved by every team that strikes against it, the virtues 


of durability and permanence are both lacking. 
Points on the curbstones are usually established by 


| making a cut on the upper surface of the stone with a 


fine cold chisel ; the form is usually a cross, or a “‘ crow 
foot” (often contracted and spelt ‘“ crofut,”) so called 
from the resemblance to-the foot of a bird. 

Such marks are made where needed by the assistants 
who should all learn the use of a cold chisel as soon as 
possible. 


In making such cuts with a cold chisel a little practi- | 





cal common sense must be used, and the following are 
| sure and keep his stakes all right, as we did not want 


| the operations : 


First the surface of the stone is to be cleared of the 
dirt and dust which is on it, and a pencil mark made 
where the cut to be—this should be at right 
angles to the measurement as nearly as possible. If 
now the chisel be used, the first few strokes will obliter- 
ate the pencil line, and the cut may work off to either 
side of the desired position and this precaution must be 
used. At the distance of one or two inches from the 
pencil line which marks the place, a parallel line should 


is 


be drawn, and the distance between them measured ; the 
| cut can then be freely made, and the distance tried from 
| time to time as the operation progresses and the chisel 


worked over the correct place. This mark is in granite 
about one eight of an inch deep and wide and from one 
to two inches long. In softer stone it is alittle more in 


size, but it must not be made too large or its value as a | 


defining mark will be diminished. 
After this has been cut the one at right angles to it, 


| or the two side marks of the “crofut” can be made, care 


being taken that the intersections do not split off. 
The above description may seem superfluous to those 
who know all about it, but we suspect that most men 
spoiled the first mark they every made on a curb stone— 
we did and freely acknowledge it. 

Where the curb stones are close together we always 
preferred to establish points by driving nails in the 
joints;in using them, of course, one has to take the 
distances where they come, and not attempt to set off a 
given amount. The size of the nail used must of course 
depend on the opening of the joint, and it should drive 
hard but not break off. For very accurate work a line 
may be cut with a cold chisel on the head of the nail, 
but care must be taken not to cut the head, or a part of 
it, off. The best measurements we ever made were on 
points so placed. 

In giving lines from such points they are used as re- 
ference points of course. This method we prefer when 
the curbs are solid and close jointed enough for the pur- 
pose as they are less liable to be injured by handling of 
heavy bodies over them, or worn out, and the centre is 
better defined than the chisel cut in soft stone. 

By far the most common means of defining points is 
the use of wooden stakes which are of various sizes and 
lengths,the points being marked on the head of the stake 
by driving a nail,by marking a little hole with the point of 
the transit rod or by making a pencil cross. For ordi- 
nary use, a guess at the centre of the stake is considered 


| as sufficiently close. The size of the stake depends on 


the stability desired which partly depends on the mate- 
rial it is driven in. We have used in filled gravel for 





stakes to last six months, a very large size vis., sawed 
pieces 4°X6" X3/ 0" to 4’ 6" Jong using a 20 Ib. iron 
maul to drive them with. The points should be sharp. 
ened on both faces equally, or the stake will not drive 
straight. Making stakes is in itselt quite an art and is 
one which must be learned young to attain excellence in. 
Good stakes are the one thing by which good work is 
distinguished. “By their stakes ye shall know them" 
might be written as a motto for young engineers. 

Good stakes, however, are not all in all ; they must be 
driven exactly in the desired places and they must pos- 
sess some value after being driven. Stake driving is al- 
most as great an art as stake making, (we did attain to 
it ourselves with the 20 fb. maul atoresaid, but we never 
did make first-class stakes yet,) and to get the stake into 
hard ground, so as tostand plumb and be down solid, 
and yet have the upper edges intact, is not and easy 
matter. For frozen ground we have used a steel point, 
driving it in with spiking mauls, to make way for the 
stake, and we have used a steel rod 14 inches diameter 
and 6 feet long with a chisel point for the same purpose, 
using it also as a transit rod. For transit work a strong 
stout stake is often used, driven flush with the ground 
and a nail driven therein. A marker must be lett by 
such stakes in order to find them even an hour after- 
wards. The marker is sometimes a stake driven about 
15 inches from the other one, but longer and left stick- 
ing up 15 to 20 inches, or a ring of stones may be made 
around the stake in question, or piled over it. For 
earthwork or stone work a stake is usually employed 
without any closer definition than the guess at the cen- 
tre. Such stakes of course are very liable to be disturb- 
ed by the workmen, and care should be taken that they 
can be easily replaced without great waste of time. We 
do remember particularly requesting one foreman to be 


to have to replace them ina hurry, and also remember 
our feelings when the next day he showed us a little wood 
pile where he said the men wouldn’t take them for fire- 
wood as he had saved them for us. That never happen- 
ed to us but once though. 

For land bounds a stone block 6"X6" and 4’ long is 
often used with the cross cut on the top, or with one 
corner on the point and two sides near two of the lines. 


| This latter practice is a little confusing, and differs in 


various places as to the position of the stone, some plac- 


| ing it on the land defined and some off. The points 


used by the surveys of the United States Public Land 
are perculiar and are given in their manuals of instruc- 
tion—we have had no experience with them ourselves. 





The Jetty Experiment. 


BY J. A. HAYWARD, C. E. 
a 





[Written for Engineering News.] 

By an act of Congress approved March 3d, 1875, Jas. 
B. Eads was authorized to build and maintain jetties in 
South Pass, Mississippi River, for the purpose of form- 
ing a navigable outlet from the Mississippi to the Gulf. 
Mr. Eads was to build these jetties as an experiment at 
his own cost, and to receive his pay in proportion to the 
depth of water secured, referred to the plane of Mean 
High Tide; the first payment to be made when a chan- 
nel twenty feet deep and two hundred feet wide had 


been secured. 
Being undertaken as an experiment involving large 


private capital to be returned only when the jetties 
proved successful, the enterprise has been watched with 
deep interest, not only by those who had risked their cap- 
ital in its succes, but also by those who, in a position to 
study the peculiar features of the problem, had, long be- 
fore, pronounced any system of jetties at the mouth of 
the Mississippi River, as an ultimate, positive failure. 
Various methods have been tried to make and main- 
tain a deep channel over the bar at different passes of 
the Mississippi River. The most successful of these 
has been the system of dredging, now, and for some 
years past, in use at South West Pass. By this system 
the deposit forming the bar is thrown up to the surface 
of the river, and by the current carried out to deep water 
before being again deposited. The two dredge boats 
have maintained at South West Pass a channel from 
eighteen to twenty feet deep—mean hige tide—and from 
seventy feet to one hundred feet wide for that depth, 
through both the high water and low water seasons. But 
all efforts to secure a deeper or a wider channel at any 
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of the Mississippi for any length of time, has so far 
signally failed ; from which it would appear that at this 
depth and width of channel, a condition of equilibrium 
exists at the crest of the bar between the maximum 
power of the current to retain sediment until it is depos- 
ited in deeper water beyond the bar, and the tendency 
of the sediment to settle at the slackening of the current. 

The dredging always secured the deepest and best 
channel at South West Pass. The percent. of water 
flowing through each pass at the time Mr. Eads com- 
menced his work on the jetties, and now, is as follows: 

S. W. Pass. N. E. Pass. South Pass. 

March, 1875. 0.42 0.43 0.15 

June, 1876. 0.45 0.43 0.12 

In 1873 Congress passed an act giving to the U.S | 
Engineers control of that pass where the dredging was 
going on. They were then working at Pass a Loutre. 
That pass had, at the time the dredge boats commenced 
working there, but 12 feet of water over the bar at high 
tide. In two weeks time this depth was increased to 
seventeen feet. Before low water the channel had been 
deepened to nineteen feet, mean high tide, and seventy 
feet width for that depth; and this was the best that 
could be done by dredging. 

The accompanying plat of the passes was taken from 
the U.S. Coast Survey Chart of 1873. From it will be 
seen that the distance of the bar of the three principal | 
passes from the head of the passes is as follows: South | 
West Pass, sixtcen miles; Pass a Loutre, fourteen miles ; | 
South Pass, eleven miles. The fall being the same in | 
each case, of course gives the most rapid current to 
South Pass making it, for that reason, most suitable 
for jetties. 

It was while the dredge boats were working at Pass a 
Loutre that the writer was stationed for several months 
at the passes, to assist in surveys, current measurements, | 
and other observations constantly being made there. I 
had, therefore, a rare opportunity to study the phenom- 
ena of that very interesting region. 

The most interesting result of the work at Passa 
Loutre was a constant deepening of the entire outlet 
from the head of the passes to the bar itself, so loug as 
the channel over the bar was kept open, and a corres- 
ponding shoaling of South West Pass, both in the pass 
proper and on the bar; and when the dredge boats after- | 
wards returned to South West Pass the old condition of | 
things was resumed, the bar and pass at Passa Loutre | 
shoaling while that of South West Pass deepened. 

I will treat at length of the various causes that lead | 
to the bar formations, in a future article. I will merely | 
say here that it is partially caused by the rapid deposit 
of sediment held in suspension by the waters of the Mis- | 
sissippi. This rapid deposit of the sediment is caused | 
by the slackening of the current of the river as it strikes 
the salt water of the Gulf. Anything that slackens the | 
current will cause a deposit of sediment there. This is | 
true of the whole river. Ifa boat happens to get 
aground, either in the river or on the bar at its mouth, | 
the water will immediately commence to shoal below | 
and around it, until sometimes it comes to within a few 
inches of the surface of the river, Anything that accel- | 
erates the current causes an immediate temporary deep- 
ening at that place. 

In harmony with this last statement it may be asked;»| 
“Why then will not the jetties succeed?” The answer | 
is easy enough. In order to insure the necessary veloc- 
ity of the current at the crest of the bar by a system of 
jetties, the water must be confined by gradually con- | 
tracting the channel until by this partial damming the | 
level of the water is raised sufficiently in the pass above 
to give the necessary increase of velocity at the exit. | 
By this means the conditions that first caused the form. | 
ation of the bar instead of being dispensed with are mere- 
ly forced further out into the Gulf and a new bar form- 
ation takes place beyond the old bar, necessitating a | 
constant extension of the jetties. By extending them | 
from year to year, it is claimed by the projectors that | 
the jetties can be made a success, But if success means | 
a permanent depth to excede twenty feet, it is evident 
that they can only be a failure. 

But aside from the constant, inevitable shoaling process 
going on just outside the mouth of the jetties, another 
shoaling would take. place above and between the jetties, 
much more fatal in its effects. This would be caused by 
the slackening of the current in consequence of the partial 
damming of the water by the jetties. This would be fa- 
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tal because by no systcm of jetties or dredging can this 
shoaling be prevented. This shoaling would extend far 
into, if not the entire length of the pass; because the 
water surface being raised at the upper end of the jetties | 
and necessarily not raised at the head of the passes, the 
current must slacken between the head of the passes and 
jetties and cause a deposit of sediment between those 
points. 
The jetties are now so far constructed as to secure near- 
ly the entire benefit that can be expected from them, so | 
long as they remain in their place. Letus see, now, to 
what extent the results verity the theories on which the | 
opponents of the jetty system based their opinions. | 
Their first effect was to deepen the channel over the | 
crest of the bar until eighteen and one-half feet, mean 
high tide, was secured This was produced principaliy | 
by a system of dredging, consisting of a huge rake | 
dragged along the bottom by a tug boat, stirring up the | 





mud into the current, thereby forcing it out beyond the | 
jetties to be re-deposited. It appears, however, that 

eighteen and on-half feet indicates the most favorable 

condition existing for jetties; for since that time shoal- 

ing has persistently taken place until at the mouth of the 

jetties not more than sixteen feet can be found, and rap- 
id shoaling has taken place both above and below that | 
point. From this it appears that the opponents of the 

jetty plan have not erred when they claimed that a chan- 

nel of twenty feet depth could not be maintained over | 
the bar at any pass by the jetty system. A few more | 
results, obtained from perfectly reliable sources, verify- 
ing their theories, may be mentioned here. 


Ist. That according to Gen. Comstock’s report of 
April 30, 1876, the crest of the bar has advanced, since 
March, 1875, about three hundred and fifty feet out into | 
the Gulf. 

2nd. That the water is shoaling rapidly beyond the 
mouth of the jetties even out to one hundred feet depth 
in the Gulf. 

3d. That according to Gen, Comstock’s report, above 
cited, a shoal is forming in the South Pass just above 
the jetties, the bottom having raised there from four feet 
to eight feet since work on the jetties was commenced. 

4th. That one mile below the head of the passes the | 
bottom of South Pass has raised eleven feet within the 


past year, giving a present depth of twenty-eight and 
one-half feet, where, before the existence of the jetties, | 
we could always find thirty-nine and one-half feet. 
5th. That the entire character of the bottom at the 
head of South Pass has so changed since Mr. Eads com. | 
menced his work on the jetties thaf the old channel has | 
nearly filled up to the surface, and no new channel has | 
as yet been secured, although efforts are being constant- | 
ly made by Mr Eads to deepen the water there. In | 
fact the combined results of his work has been to reduce 
the volume of water flowing through South Pass, fully | 
three per cent. of the entire volume of the river, within | 
the past fifteen months. 
Thus we see that the results anticipated by the jetty | 
opponents have been so far completely verified. 
Two months ago several lines of steamers undertook 
to use South Pass entirely; but nearly all, if not all have | 
returned to South West Pass. 
There is one other thing which, although not men 
tioned by the opponents of the jetties, has much to do 
with their final success. It is the appearance of mud- | 





lump formations in the channel. These mud lumps 
are a phenomena peculiar to the mouth of the Mississippi | 
River, and have appeared in both South West Pass and 
Pass a Loutre just on the outer crest of the bar and di- 
rectly in the channel as soon as the dredge boats have 
secured and kept for a time a deep channel over the bar. 
In both instances efforts were made to keep these lumps | 
dredged down but without avail, and the channel had 
finally to be changed at both passes to get by them, A 
similar formation is appearing just outside the jetties, ex- 
tending clear across the entire channel, and as _ the jet- 
ties cannot be changed, it is but natural to presume that 
the mud-lumps will continue to rise as in the two in-| 
stances above cited, and eventually close up the whole 
pass. 

In conclusion I must refer to the letter recently pub- 
lished from Mr. Eads to the Secretary of War, and the | 
reply, also published. From these letters it appeaas 
that Mr. Eads demanded and secured the suspension of 
all soundings and observations in South Pass, except 
those made by Gen. Comstock. He has also secured an 





order for Gen, Comstock to report to him, and has tried 
to prevent his publishing his reports. While this interfered 
with a series of surveys, for some years past and at 
present, conducted by the U.S. Engineers and extend- 
ing over all the passes, it also looks as if Mr. Eads fear- 


| ed to have the true results of his improvements in South 


Pass and at the Jetties, known, (The letter of the Sec. 
of War will be found below. Ed.] 





Letter from the Secretary of War to Captain 
Eads. 
The following is the letter of the Secretary of War, J. 


D. Cameron, to Captain Eads, referred to in our editorial 
columns: 


WaR DEPARTMENT, WASHINGTON, D. C., June 28, '76. 


Sir.—I have the honor to acknowledge the receipt of 
your letter of the 20th inst, requesting in substance 

1. That in future the inspecting officer comtemplated 
in the act approved March 3, 1875, for the improvement 
of the South Pass of the Mississippi River, be required 
to make his report directly to the Secretary of War. 

2. That the dyty of observing and reporting upon the 
progress of the work, the manner of its construction, the 
results accomplished by it, and all other matters relating 
to said improvement. which the Secretary of War may 
direct, will henceforth be performed by the said inspect- 
ing officer exclusively. 

3. That any official publications with reference to the 
said improvement will not be permitted from any other 
officer of the Engineer Corps. 

4. That the Chief of Engineers be directed to discon- 
tinue all surveys of the South Pass and its bar, that are 
not under the direction of the said inspecting officer. 

5. That the said inspecting officer be directed to fur- 
nish you and your authorized assistants any information 
he may possess, or hereafter acquire, relating to the pro- 
gress, effects, permanency, or probable success of the 
work, 

Your first request has been granted, and I beg to in- 
close you a copy of the letter directing it. 

To the second request I have to reply that the duty 
therein referred to will be performed by the officer as- 


| Signed to it, and his assistants, exclusively, 


As to the third request, it may be stated as a general 
rule, that reports made by officers of the War Depart- 
ment to the Secretary, are not published without his con- 
sent. If any other officer of the Engineer Corps should 


| be called upon for a report, notification thereof will be 


sent you. 

Your fourth request has already been carried into ef- 
fect, as the Chief of Engineers on the 8th instant, direct- 
ed Captain C. W. Howell, the officer in charge, to make 
no soundings, current or other measurements of any 
kind whatever in the South Pass, or on the bars at its 
river or sea ends, or in the sea at and off its mouth, but 
to limit his observations to the other passes and the main 


| stem of the river, should such observations be necessary 
| in the execution of duties heretofore assigned him. 


You will perceive by the enclosed copy of letter, that 
Major C. B. Comstock, in accornance with your request, 
has been directed to furnish you or your assistant the 
actual results of soundings that have been or hereafter 
may be made under his direction, in the performance of 
the duties assigned him in connection with the improve- 
ment of the channel between the South Pass of the Mis- 
sissippi River and the Gulf of Mexico, under the act ap- 
proved March 3, 1875. 





Report of the Mystic Water Board. 


The Mystic Water Board have recently submitted their 


| eleventh annual report. The water from Mystic Pond is 


supplied to Charlestown, Chelsea. Somerville, East Bos- 
ton, and Everett, Mass. 

From the report we glean some items of interest. It 
will be noticed that these water-works are a profitable 
piece of property as bonds to the amount of $167,000 
have been paid during the year. 

All the time the supply has been abundant, and most 
of the time a great deal more water hus run to waste 


| over the dam than has been drawn from the lake for 


consumption 

The cost of maintaining the works for the year was 
$113,623 77. The total amount collected for water rates 
was $238,691 53, of which $3,545 47 was for previous 
years. The number of water-takers now entered for the 
year 1876 is 17,729. 

The rain fall for the year was 48.06 inches. 


The yield of the lake for the year was as follows :— 





Gallons. 

Total waste on the overfall..........+...+. 8,3%4,841,081 
Waste at fishway.....ceseccccecececess 200,000,000 

| Waste at “ waste weir” to the conduit... 400,541,570 
Water drawn through the conduit....... 2,750,279 588 
FOR coc dccinsccicdcovceseseasccces 11,735,067,239 
Loss on lake .4 of a foot........ 26,599,636 
Total yield for the year..........-.. 11,709,067,603 
Average daily yield..........- soverece 32,079,637 
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The conduit and all the works are in good condi- says Major Comstock, ‘numerous lines of soundings | manufacture 3,000 cultivators for next season. 
tion. The engines at the pumping station have been run | across the bar, but failed to find more than 13% feet on 
9,806.25 hours, and pumped 2,750, 279,588 gallons. The | any line. 
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The American Manufactruer says that Black, Barn- 
;eman & Co. have just completed at Lancaster, Pa., an 





I was informed that between Captain 


cost per day for pumping an average of 7,535,012 gallons | Brown’s soundings and mine a strong southeast wind | extensive bridge works, which is fitted with the latest 
was $36 88, and the cost of raising a million gallons to | had blown for several days, which may have caused the | and most improved machinery. They are thorough 


the reservoir, $11 53. Three thousand, two hundred | shoaling. A few additional soundings on May 28, by 
and thirty tons of coal were used at the station. The Mr. Parmely, indicated that, from scour and raking, the 


largest amount pumped in twenty-four hours was 15,- 
543,248 yallons, on the 26th of February, when, for the 
first time, it was necessary to run all the engines at one 
time, 


i 
| 


| advance of the outer face of the bar at the ends of the 
The whole amount of water drawn from the res- | 


ervoir during the year was 2,749,556,293 gallons, or a | 


daily average consumption of 7, 533.030 gallons, making | 


a daily average for the whole year of 88,157 gallons less 
than for the previous year. The larest daily consump- 
tion was on February 24, which was 15,166,725 and 
The 
smallest was on May 16, which was 4,892,595 gallons. 
The water was supplied to East Boston five months, less 
one day, being let on December 2, and the average daily 
consumption for this month was 10,087,886 gallons. The 
relative monthly consumption was as follows:— 


which is the largest since the works were built. 


Gallons. Gallons. 
December..... 312,724,358 June.......+-. 195,150,457 
February.......306,249,578 August....... 159.851,450 
January....... 306,055,308 September. . . .186,726,826 
a ee 289,279,643 October....... 183,874,900 
April. .....00,. 223,614,569 November... ..179,153,939 
MEWS 9-5 a0064e ae 201,315,424 May.......++..175,559,946 
Relative daily average consumption for each month:— 

Gallons. Gallons. 
February....... 10,560,340 July.........-.. 6,494,046 
December... ....10,087,886 September. ..... .6,224,224 
January. .....0% 9,872,752 August.......... 6,124,247 
Maerehis cscs see's 9,331,601 November... ....5,971,790 
April. s.cse. - 7.453.802 October......... 5,931,448 
Jane, oosicecees 6,505,015 May......eeee0- 5,663,228 


There have been 896 feet of cement pipe relaid with 
cenewt, and 1597 feet of cement pipe relaid with cast- 
iron pipe. There have been a large number of “breaks” 
on the cement-pipe originally laid when the works were 
built, and in every instance the pipe was found to be 
badly rusted out. The whole number of breaks was 58. 
The opivion is expressed by some who have had expe- 
rience with the cement pipe, that it will only last a cer- 
tain length of time, no matter how well it is laid; that 
the iron will oxidize under any circumstances, and event- 
ually give out; but with his experience the superintend- 
ent is still of the opinion that the whole trouble has been 
poor work and poor cement. But, in either case, he 
thinks the plan now adopted, of coating the iron pipe 
with asphaltum, will obviate the whole difficulty, so that 
the pipe can be laid to be durable and reliable. 
oe 
uth Pass Jetties. 


The So 





The grounding of the steamer Morgan City at the 
head of the South Pass of the Mississippi on the 4th of 
July was duly announced in the New Orleans papers of 
the 6th, but has not been telegraphed so widely as was 
the successful passage of the other ocean steamers not 
many weeks ago by the same route. The Morgan 
City drew fourteen feet three inches forward, and fif- 
Major Comstock's third 
report on the progress of Capt. Ead’s work (up to May 
1.) ina measure prepares one for such news. An island 
divides the head of the Pass into two entrances, an 
east and a west. In June, 1875, a vessel drawing four- 
teen feet of water could be taken through the east en- 
trance ; now, one drawing more than nine feet would 


teen feet two inches aft. 


ground. This sudden shoaling may have arisen from 
other causes, but Major Comstock gives good reasons 
for thinking it due to a jetty three-fifths of a mile long 
which continues the east bank out into the main stream 
The 
scour of the west entrance, however, he says, is not 


with a view to increasing the scour of the Pass. 


comparable with the shoaling in the east entrance ; and 
it was in the former, we take it, that the Morgan City 
went aground. Coming to the mouth of the Pass, 
where there are two parallel jetties, of which the east- 
ern is some 12,000 feet long, the scour again seems to 


have disappointed the contractor, for he has driven 





practical mechanics and patentees of one of the best and 
latest-improved wrought iron bridges, and as they have 
several contracts on hand already, their prospects are 
very flattering. 





depth on the bar had again increased to 16% feet.” 
What Major Comstock has to say further, about the 


en 
jetties, and the simultaneous advance of a stretch of Railway News. 
deep water just beyond it and of the shoal in which 
this terminates; and about the instability of the piles 
and mattrasses as at present constructed and resting on 
a treacherous bottom, should make our expectations of 
Captain Eads’ ultimate success very moderate, and 
Congress very cautious in paying for the work alleged 
to be accomplished.—Vazsion. 



































The Chatham branch of the Canadian Inter-Colonial 
Railway was formally opened on Monday by C. J. 
Brydges. 


The projected Dallas and Palestine railroad is to run 
from Dallas, Texas, southeast to Palestine, on the In- 
ternational and Great Northern. It will run to the 
east of the Trinity river, and be about 100 miles long. 


~~ 3 


Sault River Improvement. A Railroad, forty miles in length, has just been com- 


pleted from Dallas to Fort Worth. Texas, opening 
another feeder to the trade of St. Louis. Trains will 
commence running on Monday next. An excursion 
party from St. Louis will make a trip to Fort Worth in 
a few days. 


The Nebish rapids, that plague to navigators, situated 
in the Sault River, about forty miles from Detour, is 
soon to be remedied. The Canadian Government, by 
whom the work is being done, has a force of men already 
on the grounds, with a tug, scows, derricks, etc., and as 
soon as the quarters for the men are completed the 
work of moving the rocks in the rapids will be com- 
menced. With a good channel through the Nebish, a 
canal cut, so as to avoid the long run around Church's 
landing and the completion of the Sault Canal, naviga- 
tion to Lake Superior will be made easy,safe,and quick. 

At present the canal lock at Sault Ste. Marie is pro- 
gressing very slowly. But few men are employed at the 
new lock, but on the improvement to the old canal and 
the new one 130 men are kept busy. The contractors 
for the improvement complain that the government is 
not doing its duty, as it is not, nor has it furnished the 
stone for the side walls which they are now ready and 
anxious to commence building. They have their hoist- 
engine in place, also their derricks, but the stone comes 
not. The floor is all completed. This is of the most 
solid kind, being composed of twelve-inch timber laid 
first lengthwise, then crosswise, and about six inches 
apart, the spaces between being filled with concrete 
The water will not be let into the new lock through 
valves in the gates as in the old one, but from channels 
underneath the floor. When completed, it will be 535 
feet in length, eighty feet in width inside the gate, and 
sixty feet in width atthe gates. The contractors say 
that if they could get the stone fast enough they have 
facilities for completing the walls this fall, but they have 
no hopes ot having them done before next fall, on 
account of the slowness of the government authorities in 
furnishing the proper material.—Zxchange. 


Sandersville Herald: The Sandersville & Tennesee 
Railroad Company broke dirt and commenced building 
the road last Monday. The road will be pushed rapidly 
through tv completion. The object is to have the road 
completed in time to ship the incoming cotton crop. 


We learn from the Galveston News of July 13th, 
that the force at work on the Trans-Continental R. R., 
have been pushing things. They have ten miles of 
track laid beyond Blossom Prairie and seventeen miles 
westward from Texarkana, leaving a gap of only fifty- 
four miles to be completed. The track from this end 
will be likely to reach Clarksville this week. 


Colorado, eleven years ago had no railroad ; now it 
has in the north a touch of the Union Pacific; the Kan- 
sas Pacific enters it at the middle of the east side, and 
the Topeka, Atchison and Santa Fe also crosses a part. 
Many local roads have beet built, and the total length 
of road in the State is now 660 miles. A considerable 
proportion of this mileage is narrow gauge. 


Daylight was let through the San Fernando tunnel on 
the Southern Pacific R. R. on the 15th inst. This is the 
longest railroad tunnel in the United States except the 
Hoosac, and the last completed of 18 on the line of the 
Southern Pacific railroad between San Francisco and 
Los Angeles. By the connection of the now separated 
lines through the big tunnel, there will be continuous 
railroad from San Francisco nearly to Fort Yuma, a 
distance of over 600 miles, 


ee 


Manufacturing Notes. The Ohio State Fournal says: Two corps of engi- 


neers are out on the Scioto Valley Railroad—one run- 
ning a line on the coal branch, and the other on the 
main line below Chillicothe. The coal branch will 
probably come in near Circleville—at least that is the 
intention at this time. The engineers on the line below 
Chillicothe have reached Portsmouth. The line, as sur- 
veyed, runs on the west side of the Scioto River, leav- 
ing Waverly about two miles to the east. 





The new wire mill of the Cleveland rolling mill com- 
pany, Cleveland, Ohio, is completed and the machinery 
is now being placed in position as fast as possible. 

James Goodwin of New York, who for about $25,000 
has become possessed of the mills and machinery, which 
cost $150,000, of the Carroll Paper Company of Mill 

River, of which he was a stockholder before the failure, 
| is putting the mills in repair, preparatory to starting busi- 


: It is rumored that the Erie & Chicago line which was 
ness again. 


formed some months ago, is about to be dissolved. The 
reason given is that the Baltimore and Ohio, which 
gives the most of its east bound traffic to Erie, receives 
but little west bound traffic in return, that company 
favoring the Michigan Central. The Baltimore & Ohio 
will on the completion of the New Jersey Southern, 
have an independent line of its own, on which to run 
through trains to New York City. 


The Taunton locomotive works have just completed 
and forwarded to the Atchison, Topeka and Senta Fe 
Railroad a first-class eight-wheel locomotive, with 16 by 
24-inch cylinders and five-foot drivers. Name, ‘‘ B. P. 

| Cheney. No. 57.” Another for the same road is in pro- 
| cess of construction, 


The extensive steel works which have been in process 
Pot erection by the Vulcan Iron Works Company for 
| some time past, at South St. Louis, were completed July 
25, and made their first blow. These works are for the 
| exclusive manufacture of Bessemer steel] rails, and are 
| the largest in the country. They cost some $600,000, 


Rapid progress is being made in the building of the 
Cincinnati Southern road, designed to extend as far 
south as Chattanooga, Tennessee, where it will connect 
with a number of leading lines reaching out all through 
the Gulf States. Very great interest is of course felt 


spurs of piling at right angles to the jetties on opposite and have large orders to fill. 

sides, and has tried artificial stirring up of the bottom The R. Elwood Manufacturing Co. of Sycamore, IIL, 
with chains and rakes both at the mouth and at the | is compelled to enlarge its works, to make room for in- 
head of the Pass. The bar at the end of the jetties | creasing business. The foundry is to be nearly doubled 


“seems subject to considerable change in short periods. | in size, and the basement of the main factory is to be 
In the soundings of May 3, Capt. Brown found a least | excavated, and converted into a workroom; thus adding 
depth in channel of 15 feet. On May ro and 11 I ran, 


” | one-half to its present capacity. The company will 


; 





in the road by the city of Cincinnati, which up to date, 
has contributed $16,000,000 toward its construction. 
By January 1, the road will be open for 160 miles:from 
Cincinnati to a point south of Danville, Kentacky; and 
it is expected by the Trustees of the road thet the entire 
line, through Kentucky and on to Chattanooga, a dis- 
tance of 338 miles, will be completed by July 1, 1877. 


July 29, 1870. 








A Monster Pumping Engine. 


We have heretofore given the dimensions of the large 
engine mentioned below, but as a great dealis just now 
being published about large engines, we reproduce the 
figures, which we find in anexchange: The enormous 
engine at the works of the Lehigh Zinc Company, near 
Bethlehem, Pa., is known as the “President,” and is a 
vertical condensing engine, to feet stroke, with a cylin- 
der of cast iron. 110 inches in diameter. The total 
weight of the cylinder, with its head and bottom, is 40 
tons. The piston rod is fastened to the cross head by a 
steel nut weighing 1100 pounds. There are two fly- 
wheels, each 35 feet in diameter, and each weighing 92 
tons. The walking beam is in four parts, and weighs in 
all, 95 tons ; it gives motion to four plunger and four 
lift pumps, raising 17,000 gallons of water per minute 
from a depth of 220 feet. Sixteen boilers are connected 
with this engine. The ‘‘President” is of 3200 horse- 
power, and is probably the largest pump in the country, 
if not in the world.— American Manufacture. 

Se cde acre 
Contractors’ Intelligence. 


The iron bridge of the Toledo, Wabash and Western 


railroad, over the Wabash at Attica, cost over $100,000. | 


The Directors have let 6% miles of the narrow gauge 
railway, which is to extend from Belmont, Ohio, to 
Nefi’s Siding, on the Central Ohio Ry., to be completed 
by Jan. 1, 1877. 


The large dock in process of construction by Con- 
tractor Pidgeon, at Newton Creek, Brooklyn, N. Y., 
adjoining the East side of the Greenpoint Bridge, gave 
way at an early hour on July 17, and fell into the water, 
a complete wreck. The dock was being erected for Mr. 
G. Autenrieth, of Long Island City. 


The following were the bids for the Stevens battery, 
at Hoboken, N. J., on Monday, which cost nearly $1,- 


800,000 ; Thomas Rowland & Son, New York, $25,000; | 


E. P. Wiggins, Boston, $35,000; Purvis & Son, Phila- 
delphia, $35,500: and Lesser & Co., New York, $52,- 
500. The name of the fifth bidder was not ascertained 


City Engineer Griffin, of Syracuse, is busy making sur- 
veys for a trunk sewer in West Onondaga street; a three- 
foot sewer through Leavenworth Avenue; a two foot 
sewer in Plum street, and a thirty inch sewer in Univer- 
sity Avenue. All these improvements are sadly needed, 
and when completed will add considerably to the effect- 
iveness of the drainage of that city. 


A. P. Teel & Co. of this city, are engaged in furnish- | 


ing the slate roofing, etc., for an extensive addition to 
the works of the Keystone Manufacturing Co., manu- 
facturers of agricultural implements, at Sterling, IIl. 
The same firm has also, just received the contract for 
the slate roofing for the new shops of the B.C. R. & N 
R. R.Co., at Cedar Rapids, Iowa. 


The contract for the erection of a new iron bridge, in 
place of the one which is about tumbling down, over 
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other bridge twenty feet longer is to be built on Ten- 
Mile Creek. ‘The contract for the new bridge has been 


| given to the King Bridge Company, of Cleveland, | 
| through their agent, J. H. Burnham, of Bloomington, 


| 1. 


Supervising-Architect Potter has accepted the propos- 


| als of the following parties for the granite, brick, lime 
| and sand required to complete the new custom-house and 
post-office in Fall River. Davis Tillson, Rockland, Me.. 
gray granite, $32,663 ; the Bodwell Granite Company, 
| Rockland, Me., red granite, $51,855; W. H. Hawkins 
| of Fall River, all the brick. sand and lime required to 
complete the entire building. Work under the contract 
for iron beams and columns,. previously awarded to Bart- 
| lett, Robbins & Co. of Baltimore, is progressing. On the 
| gray granite proposals, the highest figures were made by 
the Fall River Granite Company ($49.961 72), and Wil- 
| liam and J. Beattie, Jr. of Fall River ($67,428). 
ssnshinwescgllbiillp la xian 
Foreign Intelligence. 


A Company has been formed in Dublin with a capi- 
| tal of $250,000, which is to provide model dwellings 
| for artisans. 

Mr. Bramwell, the well known English engineer, asser- 
ted recently, before the society of arts, that railway 
accidents are frequently aggravated by applying the 
brake power too sharply. 


Some interesting experiments have lately been made 
in Cork harbor with the Denayrouze submarine lamp. 
| While at the bottom of the harbor a diver lighted the 
lamp and read aloud from a newspaper an account of an 


examination of the prow of the Iron Duke, which was 
distinctly heard at the surface by means of a speaking 


tube. 


| A member of Col. Gordon’s staff, Mr. Gessi, has 
circumnavigated the Albert N’Yanza in the little thirty- 
eight ton steamer ‘‘Khedive,” brought past the rapids for 
that purpose at the expense of much time and labor. 
| The Lake is found to be about 140 miles long and 50 
| miles wide, its banks being covered with dense forests. 
| The southern extremity of the Lake is found to be 
| quite shallow. 


| 
} 
| 


The German Government has declined to extend any 
| additional pecuniary assistance to the St. Gothard line, 
| and the enterprise has been reduced to a somewhat pre- 
| carious plight in consequence. Under these circum- 
| stances, the directors of the St. Gothard Company have 
submitted to the Swiss Federal Council, a proposal for 
; the reconstitution of the undertaking. The gradients 
| of the approaches to the great tunnel will probably be 
revised, so as to reduce the amount of tunnelling to be 
| executed. 


| The French Transatlantic steamship company has 
| placed on board the steamship Amerique a new electric 
| light for the purpose of illumination at sea. The apa- 
| ratus used is a magneto-electric machine, and the pro- 
| pelling power is a small, powerful three-piston engine. 
| The electricity accumulates in large coils or relays, and 


Gunner's Run, at Richmond street, Philadelphia, was | is conducted by wires through a key or switch board in 
awarded to Mr. E. D. Smith, July 17, for the sum of | the captain’s cabin to the lamps in various parts of the 
$50,000. Mr. Smith was the builder of the railroad | ship. It is asserted that the light can be plainly seen at 
bridge over the river Schuylkill, immediately above the a distance of fifteen miles at sea, and that it lights the 


beautiful Girard avenue bridge. The work is to be 
completed within five months, and it will be begun im- 
mediately. 


Bids for the extension of the Central branch of the 


Union Pacific Railroad from Waterville, its present ter- 


mination to Washington, Kansas, were received on | 
Saturday, July 15, and the contracts awarded on Mon- 
day, July 17. The distance between the two points, is | 


21 miles. There were 42 bidders. The contract for 
the grading was awarded to J. B. Colt, of Clinton coun- 
ty, Mo. The iron to the Springfield Iron Works, of 
Springfield, Ill, and for the bridge building and track 
laying to O. Bishop, of Quincy, Ill. The contract re- 
quires that the work shall commence in ten days and 
must be completed by the roth of November. 


About the 4th of July, the King Iron Bridge Compa- 
ny completed a bridge in Clinton, which the great rain 
of the night of the Fourth proved to have been too 
short, an error of judgment on the part of the City 
Council. The same rain washed away a wooden bridge 
on Coon Creek, and on Saturday it was decided to 
remove the new bridge to the latter location, and an- 


| ship so perfectly that all the details of its equipment 
jand rigging can plainly be descried at a distance of 
| more than a mile. The especial design of these lamps 
is to furnish light for working the ship, each one being 
| equal to nine hundred carcel burners. 


The following are the highest authentic instances of 
high railway speeds in Great Britian:—Brunel, with the 
courier class of locomotive, ran 13 miles in ten minutes 
—equal to 78 miles an hour. Mr. Patrick Sterling, of 
the Great Northern, took, two years back, 16 carriages 
15 miles in twelve minutes—equal to 75 miles an hour. 
The Great Britian, Lord of the Isles, and Iron Duke, 
broadgauge engines on the Great Western railway, have 
each run, with four or five carriages, from Paddington 
to Didcot in 47% minutes—equal to 63 miles an hour, 
or an extreme running speed of 72 miles an hour. The 


new Midland coupled express engines, running in the 
usual course, have been timed 63, 70 and 72 miles an 
hour. The 10 a. m. express on the Great Northern, 
from Leeds, we have ourselves timed, and found to be 
running mile after mile at the rate of a mile in 51 sec- 
onds, or 69.2 miles an hour. The engines are Mr. 
Sterling’s outside cylinder bogie express engines, the 
load being ten carriages.— Exchange. 


ooo, 


Machine Tools at the Philadelphia Exposi- 
tion.—No. |. 


INTRODUCTORY NOTICE, 

Before entering upon an extended report of the ma- 

chines, tools, and labor-saving implements to be exhib. 

| ited in Philadelphia during the coming summer, it is 
thought that some preliminary remarks upon what is 
peculiar in American engineering practice and the 
causes which have produced what is typical in that 
practice, will be of use to foreign visitors. In examin- 
ing an exhibition of this kind, as the experience of many 
can prove, there is considerable time lost by not being 
in some degree prepared to judge of what is seen. To 
make proper estimates and draw true conclusions in 
such cases, it is necessary to have previously given some 
study to what may be called the local conditions under 
which the things which are exhibited have been produced. 
In this day no other than a comprehensive view, broad- 
er than their own country and practice, must be reached 
by engineers. There is with every one far too great a 
tendency to estimate the value of whatever is new by 
how much it differs from their own experience and pre- 
conceived opinions, and in the approaching as in former 
exhibitions the value of the lessons afforded must de- 
pend upon how carefully we examine and how well we 
understand what is exhibited. 

To form an opinion of what is novel or peculiar in 
the engineering practice of America, without at the 
same time considering the economical conditions which 
modify that practice, is to lose the greater part of what 
should be the object of a visit there, and it is with a 
view to directing attention to this matter that we pro- 
pose in the present article to say something of local cir- 
cumstances in America. In the present, much more 
than with previous exhibitions, will be felt the want of 
some attention having been given to this matter. In 
England, France, and Austria, European visitors had 
the advantage of a tolerably clear understanding of the 
wants to be supplied by the articles of industry which 
were exhibited, but in the present case there will be 
comparatively little of such information. American 
products which find their way to Europe are either such 
as have general adaptation or have been modified to suit 
our markets, but the home demand which determines 
the character of nearly everything produced in America 
is, as before said, but imperfectly understood in Europe. 

This difficulty must in some degree apply to our own 
reports, but believing that the Exhibition will be espec- 
ially fertile in what is interesting and useful to the me- 
chanical engineer, we shall avail ourselves of every 
attainable means to present a fair and impartial account 
of the sections which can be classed under the head of 
engineering machines, ‘tools, and appliances. In our 
criticisms it would be folly to claim immunity from 
errors of judgment; it is, however, asked that they be 
considered candid and impartial. There are perhaps in 
the case of the present Exhibition fewer economic 
reasons for holding it, than with any one which has 
preceded it. There are in fact good arguments to show 
that in addition to the expense which is sure to fall on 
the country some disadvantages to manufacturing inter- 
ests may be expected. Of this matter, so far as 
America is concerned, we are not at this time disposed 
to form an opinion, but taking a broader view, there 
can scarcely be a doubt of the general good which will 
result from such an enterprise. The large number of 
American machines and inventions which during twenty 
years past have found their way to Europe, and espec- 
ially to this country, is of itself enough to show the 
interest which will be felt by our engineers and manu- 
facturers in seeing so great a collection of industrial 
appliances as may be expected at Philadelphia. 

This interest, which is in our own country promoted 

| by en extensive trade and our natural relations to the 
United States, exists as well in many parts of the Con- 
tinent, because of American precedents being followed 
in engineering practice. It is futile to expect that our 


own practice in a country rich, densely populated, and 
eminently conservative, can pass without modification to 
the colonies, where circumstances exist in many.respects 
analogous to those in America. It is but natural that 
when Englishmen leave their own to settle in a new and 

undeveloped country, the sequences which follow will be 
| much the same when natural conditions are alike, and 

we venture the opinion that the wants of our colonies in 

Australia, New Zealand, and Africa, not to mention our 
dependencies in North America, will be better under- 
stood after a visit to the Philadelphia Exposition than 
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ever before. We are speaking of the machines, tools, | which exceeds anything in European practice; propor- 
and processes of manufacture; but the remark may be | tions are worked out, proved, and applied, which seems 
equally applicable to various branches of industry which | astonishing to our engineers, and yet nevertheless are 
cannot be classed under this head, We have seen in correct. Some examples of the kind, such as brackets 
many branches of industry that the Americans, com- | for shafts, will be referred to in the main part of our 


peting with more expensive labour, and with several 
thousand miles of carriage against them, have forced, as 
we may call it, their goods into Europe. In some 
cases this has been enabled by superior natural resources 
for material, such as wood, but in most cases because of 
improved labor-saving machines and _ processes, 


will again be alluded to in subsequent articles; but we 
will invite attention to the fact that in supplying our 
colonies the three to four thousand miles of transit, which 
acts as a barrier ‘to American products in Europe, will 
not apply to the markets of the West, and that there 
must be a constant and careful adaptation of our engi- 
neering products to special requirements, or else much 
of our colonial trade will go to America. 

Every year mercantile connexions become weaker, 
that is, customers are continually becoming more intel- 
ligent and critical. The power of centralised capital 


and prestige avail much it is true, but we scarce need to | 


point out that price and adaptation are becoming greater 
considerations, and for this reason we cannot afford to 
neglect the lesson which the Exhibition at Philadelphia 
may afford. With this much in a general way of the 
importance of the Philadelphia Exhibition, we will now 
proceed to point out some of the peculiarities of Ameri- 
can engineering practice, and in doing so we must re- 
mind our readers of the difficulty in treating this subject 
in advance. The reasons for this course have already 
been given, and it is believed will prove correct in sub- 
sequent experience. Our remarks, we need hardly say, 
must apply especially to American practice of the past. 
The Philadelphia Exhibition will no doubt show a 
decrease rather than an increase of some of the peculiar- 
ities to be pointed out. 

Among the characteristics of American machines and 
tools, a foremost place must be given to a boldness of 
design and a disregard of precedents. The implements 
of manufacture employed in Europe nearly always bear 
some trace of the hand processes which have been sup- 
planted—-an attempt to adapt old means to new ends; 
established modes are abandoned with reluctance and 
new ones adopted with distrust. In America, on the 
contrary, there is little or no regard paid to established 
modes of operating, a plan wholly new is in most cases 
preferred to an old one, or to an improvement; pre- 
cedents are regarded with distrust, because progress is 
marked by change, and change has no risks in America 
which cause people to dread it; hence the boldness of 
attempts which sometimes end in success sometimes in 
failure, in either case the theory is, there has been a 
gain. This feature of American practice we venture to 
name as the most prominent; one which gives such 
scope to inventive talent, and has been mainly the cause 
of those numerous innovations which follow one upon 


another so fast, that a continual vigilance is required to | 
This | 


keep informed in American engineering progress. 
same cause, while its effects for the most part have been 
beneficial, has nevertheless tended to a distrust of the 
changes and improvements produced. Upon the whole, 
however, the good has greatly predominated over the 
bad; even failures teach useful lessons, and the ultimate 
effect of American innovations upon European manu- 
factures is much more extended than is generally sup- 
posed. 

Another characteristic of American practice is a fre- 
quent want in machines and tools of the proportions 
which scientific data furnish. There are exceptions it is 
true, and many of them, but generally speaking the 
tools and implements show unmistakable evidence of 
experimental development, In the framing of machin- 
es, strains are often disregarded, and there seems to be 
an effort to follow deviating and crooked lines when 
both use and harmony require straight lines. We are 
not speaking of the ornamental part, which will be 


modified by the operative functions of machinery. 

In cases where there has been an application of true 
theory to practice, such applcation has been character- 
ized by the same boldness and indepedence of precedent 
which mark general design. 


If strains or other opera- 
tive conditions are taken into account there is adaptation 


We | 


will not here point out any such manufactures, as they | each machine to indicate how far tedious experiment 


| 


i 


| 
| 








| ions of American practice. 
| 


|in the United States. 


report. The object here is mainly to explain how much 
farther practical experiments are relied upon in Amer- 
ica than in Europe, and consequently how much extra 
and often useless labor and expense are bestowed upon 
plans and expedients. The results reached are practi- 
cal and good; but generally there remains something in 


has been relied upon. At this time and for several 
years past, considerable attention has been given in the 
United States to theoretical training, and while such 
training can advance only as fast as general education, 
of which it forms a part, it is easy to foresee a time when 


| constructive engineering in America will have all the 
| aids which now exist in Europe. 


A third characteristic of American machines and 
tools is the economy displayed in their production, and 
the low price at which they can be sold. This subject 
and the conditions connected with it would comprehend 
an economic review of the whole system of manufac- 
ture, and is not to be entered upon here further than to 
mention the types which such a struggle after cheapness 
produces. 

The cheap character of their machinery more than 
any other feature has led to adverse criticisms and opin- 
In Europe cheap forms of 


| construction are very regularly construed as an evidence 
| of a want of skill; an inference which is to be expected 


on the part of those who are unacquainted with the dif- 
ferent circumstances which control such manufactures 
That a cheap form of construc- 
tion may indicate a low degree of skill is true, and 
cheapness is generally one characteristic of unskilled 
efiort; but if in American practice we separate a want 
of durability and strength into two parts, one the result 
of ignorance, and the other a sequence of the market, 
and a result of competition, the first cause will be 
found a trifling one in comparison. 
are now engaged in the manufacture of cheap machines 
and tools can as well make work which will be durable 
and strong, is by no means contended, but if there was 
a market for better machines and tools, and the circum- 
stances of the country demanded them, skill required 
for such better work would not long be wanting; of this 
there are so many proofs that they scarcely need to be 
pointed out. We will mention only the manufacture of 
small-arms and watches, in which the implements em- 
ployed have attained such excllence that a considerable 
and increasing demand exists for them in foreign coun- 
tries, 

Ingenuity as an element in American machine tools is 
or is not a characteristic according to the mode in 
which this feature is estimated. In a general sense, and 
applied to the whole practice, ingenious scheming holds 
a high rank in America; in nearly every expedient will 
be found some trace of that faculty which is somewhat 
vaguely defined as ingenuity, but if we are to judge by 
special examples, we incline to the opinion that several 
nations in Europe exceed the Americans, 

In America everything must be practical; there must 
be some object fixei in view, and such an object must 
not be a distant one; hence there is but little chance of 
any one devoting time and effort to ingenious contri- 
vances as is often done in Europe. Time is too valuable, 
and the bent of mind does not accord with slow and 
careful effort; one or two failures will be borne and 


| remedied, but a third will lead to casting the whole 


matter aside, and taking up some new scheme which 
promises an earlier result. 

The Americans are not ingenious, therefore, except 
in @ general and practical sense; they produce but few 
things which do not show some ingenuity, and scarcely 
ever anything of extreme ingenuity. Facts to prove 
this need scarcely be referred to; nearly every museum 


| in Europe contains examples of patient ingenuity in 
noticed hereafter, bnt of expedients such as should be | 


mechanism, for which there are no parallels in America, 


| and it is, perhaps, best that there never should be; such 


works, estimated by modern standards, show in most 
cases nothing but an application of misspent time and 
effort. They stand as a record of a kind of leisure 
which can only exist where there is a great inequality of 
human conditions. 





That those who | 


Ornament as a characteristic of engineering practice 
in America, is one of which it is hard to speak compara. 
tively. It is a peculiarity almost wholly their own, and 
it is extremely difficult to understand how, among apeo- 
ple so practical in most things, there is maintained a 
tolerance of the grotesque ornaments and gaudy col- 
ors, whichas a rule ratherthan an exception distinguish 
American machines. There is something so anomalous 
in attempting to ornament a machine which is to be 
covered with grease and dirt and operate where no one 
cares for or ever notices decoration, that the practice 
must do much to hide good qualities when they exist. 

Perhaps machine ornamentation in America is induc- 
ed by the effect produced upon the unskilled; if so, it 1s 
no compliment to the general intelligence of those who 
purchase machines. It is, in fact, one of those things 
for which a reason seems wanting. In England, where 
machine ornamentation is deprecated, ornamented post- 
ers even of railway lines appeal to a kind of credulity 
which people in the North of Europe cannot under- 
stand. There is, as before said, no rational way of 
accounting for this decoration of machines and tools, 
and it is to be hoped that the custom will soon be aban- 
doned. Some further notice of the matter will be made 
in other places, and also of the strict avoidance of 
everything like decoration by some of the best engineer- 
ing firms in America. 

Lastly we come to speak of workmanship as a char- 
acteristic of American practice throughout the country, 
but in our remarks upon this we must except what is 
called “locomotive work,” which as a rule is as well 
performed in America as anywhere in the world, both as 
to the quality of the fitting and the work processes also, 
some of which are very ingenious and in advance of 
European practice. In general, however, workmanship 
in America is a strange mixture of the most accurate 
and the most imperfect fitting which can be seen any- 
where in the world. This diversity of the quality of 
fitting is such that it is a matter of great difficulty for 
one not experienced in American affairs to understand 
how in two works, perhaps within a few minutes’ walk 
of each other, there may be produced work so different 
as to serve as examples of practice separated by fifty 
years of progress. 

In Europe generally, but in England especially, the 
tendency is to a uniform standard of fitting, and so far 
has this been attained that there is but a fraction of the 
diversity which exists in America. Machine tools for 
metal and wood, steam engines of certain classes—port- 
able engines, for example—indeed almost any branch of 
work which can be named, is in England produced, as 
before said, with considerable uniformity as to the qual- 
ity of fitting; ten per cent. of variation in price will no 
doubt represent the extreme difference, while im America 
this difference, leavimg out the value of material, will in 
many cases be thirty-three per cent, or one third the 
whole value of a machine. 

The reasons for this diversity will hereafter be farther 
explained; at present it may be remarked that to con- 
strue this difference of quality as a result of more or 
less skill in those who produte machines and _ tools 
would be to make a mistake. A fairer treatment of the 
matter is to accord considerable ingenuity and skill to 
those who can so readily adapt their products to the 
wants of a diversified demand. There is an old saying 
that “any one can do a good jub if time aud money are 
not reckoned,” and the truth of this proverb as well as 
its corollary “that the highest skill is often demanded in 
the cheapest production,” should be continually before 
an observer in America. There is no intent here to ex- 
| cuse imperfect work, nor to apologize for what is really 
bad in American practice, but at the same time there is 
no other point in connection with such practice that de- 
mands more caution and careful consideration than 
| what is called their cheap production. 
| Referring for an example to the American railways, 
| they furnish a good illustration of skill in cheap produc- 
| tion. In Europe the abilities of a railway engineer are 
| generally measured by the perfection and permanence 
| of what he constructs. Im America the same ability is 
| oftener measured by how much can be produced with a 
given amount of money. The same rule applies in 
/many respects to the manufacture of machines and 
| tools, and is the legitimate result of economic cgnditions 
| in the country which a casual visitor cannot well see nor 
understand.—Zagineering. 
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CAPT. EADS’ LAST PROPOSITION. 


In our issue of July 1, under the head of editorial 
notes, we made mention of a scheme which Mr. Eads, | 
together with many of the people of St. Louis, had in 
mind, and would probably broach at no distant day, viz: 
to improve the Mississippi River so as to give ship na- 
vigation to St. Louis. We then stated that the Missis- 
sippi was navigable for ocean vessels as far as Memphis, 
put that considerable improvement would be needed to | 
give the requisite depth from that point to St. Louis. 

Much sooner than we expected, Mr. Eads, has, in the | 
past two weeks, appeared before the House Committee 
on Commerce, to explain his scheme, which, in brief, | 
is as follows: He proposes to secure twenty feet in 
depth throughout the river, between the before men- | 
tioned points, by reducing the river to an approximate | 
uniformity with the present width in the narrower and 
deeper sections of the channel. 

This will produce, when the channel shall be scoured | 
out toa uniform cross-section by confining the water 
between parallel dykes, a uniform regimen without that | 
injurious variation of current velocity, to which he at- 
tributes most of the evil effects of caving banks, etc. It 
will also, on the whole, reduce the slope of the river or 
lower the water between the banks. 

Between Red River and Vicksburg, he proposes to | 
make two or three cut-offs which will lower the flood- 
line several feet, and thus do away with the levees which 
the U. S. Commission recommended, and estimated to | 
cost forty millions of dollars. 

Mr. Eads’ theories, on which he bases his schéme, may | 
be found in his Review of the Report of the U. S. Levee 
Commission, dated St. Louis, Feb. 19, 1876. 

The scheme itself may be summed up under two | 
heads : 

1. To reduce the river to a uniform width and depth, 
and also, to diminish its surface slope by a system of | 
parallel dykes on the wide reaches. 

2. To permanently shorten the river by means of cut- 
ofits. As the surface slope is supposed to be fixed or per- 
manent, this must result in a lowering of the bed above 
the cut-offs, thus lowering the flood line below the nat- 
ural banks, and doing away with the necessity for levees 
entirely. 

The first proposition is, we believe, practicable, al- 
though the forces which are to be brought into subjec- 
tion are on a scale so grand as to shake our confidence, 
somewhat, as to the feasibility of doing it at reasonable 
expense. If our memory serves, a similar idea has been 
recommended by an officer of the Engineer Corps, for 
some of the shallow reaches below Cairo, and will be 
found in a past report of the War Dept. It has been 
applied for many years by the State Engineers of New 
York, and also the Government Engineers, to the Hud- 
son River, and has met with entire success. 

Until the river has assumed a permanent regimen, 
consequent upon the improvement, the dykes will un- 
doubtedly oppose an additional resistance to the current 
resulting in an increased hight of water surface. But 
as none of the water dammed back, can escape laterally, 
as at the head of South Pass, we can rely on the current 
to ultimately reduce the river toa uniform cross-section. 

The second part of the scheme has no necessary con- 
nexion with the first, its object being quite distinct 
from the improvement of navigation, except so far as it 
may shorten the length of the river. 

Cut-ofts on the Mississippi are by no means frequent, | 
but several have occurred since its banks have been | 
occupied by habitations, and their history suggests ex- 
treme caution as to their employment, if, indeed, in the | 
long run, it does not argue against their utility in any | 
case. | 

They are found to lower the flood-line above, some- 
times several feet, which they do by drawing off the 
water with greater rapidity, owing to increased slope. 
In one case the effect of a cut-oft was felt for a distance 
of a hundred miles above. The drawing-off of the 
water above, of course, raises the flood-line below, by 











an amount equal to about one half of that by which 
the flood-line is lowered above. 

The ultimate result would be that the cross-section 
below would probably accommodate itself to the increas- 
ed duty, and no extra rise be noted, and the river above 
if the banks could be considered as stable, would lower 
its bed, under the increased slope, until the former slope 
was restored, always provided that the bed is of a char- 
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acter to be excavated by the river current. 

But as the banks are far from stable, under the in- 
creased velocity above, the excavating power of the river 
is increased, which takes effect chiefly in the concave parts 
of the bends, wearing them away with great rapidity. 

Below the cut-off the increased volume of water tends 
to produce an increased cross-section ; at the same time 
the water impinging at a different angle on the opposite 
shore produces a change in the bends which is felt for 
miles below. In fact the whole river, both above and 
below the cut-off, for a great distance has its excavating 
power accelerated until in time, by new bends or detours, 
the old slope of the river is restored and the regimen 


| again becomes tolerably permanent. The inhabitants 


of the valley regard the cut-offs, on the whole, as an evil, 
although they have afforded temporary and local relief 
in some instances. The river has never been perma- 
nently shortened nor has its flood line been permanently 
lowered by them. 

How Mr. Eads proposes to control the river above 
and below the cut-offs, after they are made, we have not 
learned ; but it would be a work of exceeding difficulty, 
indeed if possible at all, in water ofa hundred feet depth 
or more, as it not unfrequently is about the bends. 

The theories on which Mr. Eads argues the practica- 
bility of these schemes are, on the whole, similar to 
those which he advanced in regard to the South Pass 
jetties. As the succes of these jetties are by no means 
assured as yet, we think the improvement of the lower 


| river by any scheme based on similar reasoning, quite 


premature. Ina year, at most, notwithstanding our 
sources of information are somewhat circumscribed, we 
shall be able to judge as to their ultimate success. 

Then, better than now, we shall have data by which 
to determine the advisability of allowing Mr. Eads to 
attack the up-river problem. 





CHEAP TRANSPORTATION. 


THE Railway Age in an editorial headed ‘Cost of 
Railroads per Capita,” gives some interesting statistics, 
taken from Poor’s Manual. The gross earnings per 
capita of all the railways in the United States is $11.49, 





| distributed as follows: New England, $12.83; Middle 
States, $15.69; Southwest, $4.14; Western States, | 


$13.33. An analysis of the aggregate develops the fact 
that for mails each inhabitant pays $0.87; for passenger 
carriage, $3.18, and for freight, $7.44. The net earn- 


ings of the roads are $4.24 per capita on an investment | 


of $107. We agree with the Age that the influence of 
the railways is far reaching in its extent, affecting indi- 
rectly the interests of every inhabitant, and that the 
cost of the service in view of the above statistics, is mod- 
erate and reasonable, and ,on the whole, the railways, at 
present, are well managed and the country has no reason 
to complain. 

While the railway is undoubtedly the common dis- 
tributor, for certain trunk lines of traffic, especially that 
by our northern lakes, the water line has, in the past, 
been a competitor and done much to lessen the rates 
on certain articles of shipment, especially that of grain. 
With the war that has been waging at various intervals 
between the railway lines for the past three years, this 
has not been so true, but it is admitted on all sides that 
this war on rates cannot, ultimately, result in benefit 
either to the shippers or the railway companies. During 
the past week while grain freights by rail from Chicago 
to New York were 12 cts. per bushel, we noticed that 
by lake to Buffalo, grain was taken at.1% cts. and to 
Kingston at 3% to 43% cts. Rates through the Erie 
canal were 6% cts. On the whole the rate to the sea- 
board by water was about two-thirds that by rail. 

Of course the railways have a certain advantage in 
point of despatch which is often a consideration; but 
the rates in both cases are abnormal and temporary. 

We have not the statistics at hand to compare the 
past two or three years, but as illustrating the relative 
importance of railway and lake transportation a refer- 
ence to the Senate Report of 1874 will not be without 
value. 

For the five years, 1869 to 1873 inclusive, the all-rail 
rates averaged 33.55 cts. per bushel from Chicago to 
New York; lake and rail, 25.87 cts.; lake, canal and 
Hudson River, 20.77 cts, In each case the rate was 
quite uniform from year to year. 

The total shipment of wheat from Chicago in five 
years was, by rail, 17,268,483 bushels; by water, 61,190,- 


360 bushels. The total shipment of corn in five years 


was, by rail, 18,804,732 bushels ; by water, 140,895,916 
bushels. The relative shipments by rail and water varied 
considerably from year to year, and the rate was fairly 
constant as a whole, although the percentage of wheat 
shipped by rail increased slightly in 1873, and that of 
corn fell off a proportionate amount. 

These figures are interesting, and show, for the five 
years under consideration, that the cost by water was 
about two-thirds that by rail, and by water and rail 
about three-fourths that by rail; also, that about 78 per 
cent. of the wheat and 89 per cent. of the corn or about 
85 per cent. of the total amount of wheat and corn 
shipped from Chicago went by water. 

Another interesting fact may also be developed. The 
average cust of grain shipment for the four winter 
months, when there was no water competition, was 39.75 
cts., and for the six summer months, omitting April 
and November, 30.1 cts.; #. ¢., the rates by rail were 32 
per cent. greater without water competition than they 
were with it. Of course the cost of carrying freight is 
much greater in winter than in summer but we venture 
to say that the discrepancy would not exist if the water 
lines were open. 

The relative cost of the various methods of transpor- 
tation is about as follows: On railways, through freight, 
8 to 10 mills per ton per mile, the cheaper rate being on 
the N. Y. Central four tracks; on Erie Canal, 6 mills; 
on ship canals, boats 700 to 1200 tons, 4 mills; on rivers, 
| 3 mills; on the lakes, 1% mills. Of course the water 
lines are all larger than the rail routes which diminishes, 
| somewhat, the relative difference between given points. 

In three years time the enlargement of the Welland 
and St. Lawrence canals will be completed, and boats 
| of 1,000 tons, carrying 50,000 bushels of grain can reach 
the harbor of Montreal at a cost of 7 to 8 cents per 
bushel. With the enlargement of the Oswego and Erie 
Canal as proposed by W. J. McAlpine, estimated at 
$25,000,000, grain can reach the port of New York at a 
cost not to exceed 8 to g cts. per bu. The distance from 
Chicago to New York by the N. Y.C. & H.R. Railway 
and connections is abot 980 miles, and the cost per ton 
per mile would be about 3 mills computed on the rail 
route. By the completion of the northern water lines 
at a cost not to exceed fifty million dollars it is possible 
to lay down grain in the port of New York,at a profit to 
the carrier, at one-half the absolute minimum cost of rail- 
way transportation. While we pay but $7.44 per capita 
for freight, it can be done cheaper, and no one will deny 
but with ultimate benefit to the country. At a future time 
we hope to present a series of articles fortified with all 
the available statistics. 








A. MANIER, the originator of the Grand Canal du 
| Midi, noticed in No. 28 of ENGINEERING News, has re- 
plied to the article reviewing his scheme which appeared 
in the Pall Mail Gazette. He enumerates the sources 
of revenue to the canal which are in brief, as follows: 
From the estuaries of the Gironde and Aude he expects 
to reclaim 200,000 acres, which will yield a revenue of 
£,1,200,000; from water for the irrigation of 5,000,000 
acres, a net revenue of £500,000; 2,000,000 horse pow- 
er from water will be available, of which he estimates 
the revenue on 600,000 only at £5 per H. P., or a reve- 
nue of £ 3,000,000 ; the traffic likely to pass through the 
canal in 1880, is 13,619,637 tons, two thirds of which 
is bound for Mediterranean ports on which there will be 





asaving of distance of 800 miles, and a revenue, at a 
very moderate rate, of £ 2,750,000; the rate borne by 
the landlords benefited by this improvement, in free- 
dom from inundations, for which the South of France 
has become noted of late years, in the nature of an in- 
surance on the property, will yield £250,000. From all 
sources a total income of £7,700,000 may be expected 
or a net income of £7,000,000. This is about six times 
the gross receipts of the Suez Canal for the past year. 
A. Manier paints the benefits to result to the whole of 
| Southern France in an agricultural and manufacturing 
| point of view, and also to commerce in roseate hues. 
| He promises to give his estimates of the cost of the scheme 
shortly, when we shall lay them before our readers. 





A CRUISE around Lake Nyassa, Africa, develops the 
fact that the lake is much larger than its discoverer, Dr. 
Livingston, supposed. It extends to 9° 20° South lati- 
tude, and the cruise around it occupied a month. 
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JERSEY CITY is having the usual trouble in regard to 
water supply that falls to the lot of towns, especially 
those towns in which common councilmen take a prom- 
inent interest in lettings. Though the city runs a trap 
ridge, called Bergen Hill, on one side of which is a salt 
marsh running out to the Hudson River and New York 
Bay, and on the other side a similar marsh extending 
to the Passaic River and Newark Bay; thus the city is 
cut off from any watershed. In 1852 the city erected 
works opposite Belleville on the Passaic. In 1871, the 
supply proving insufficient, the works were enlarged and 
a reservoir contracted for, on which a million of dollars 
has been expended without its being yet completed. In 
the mean time the Government has removed the rocks at 
Bird's Reef, just below Belleville, and the tide moves the 
sewage from Newark and Patterson back and forth be- 



























fore the Jersey City works and not infrequently in low 
water, salt water is pumped. So the new pumping works 
and the unfinished reservoir is a waste of money so far 
as a supply of pure water is concerned, and the city is 
looking about for a new supply. Various schemes have 
been proposed ; one to tap Saddle River or the head 


waters of the Hackensack; another to purchase the 









Morris Canal, which owns a large part of the water-shed 
of New Jersey, and lay the pipes along the bed of the 
canal, giving a gravity supply of 200 feet head; a third, 
is to take the water from the Passaic at Little Falls and 
pump it up into a reservoir which can be made in the 
adjacent mountain 300 feet above tide water and of 1,500,- 
000,000,000 gallons capacity ; a fourth is to raisethe dam 













at Little Falls so as to flood 1,500 acres of swamp lands 
and take the water by gravity from that; a fifth, to con- 
struct pondage reservoirs up in the mountains. A meet- 
ing of the water officers of Newark, Elizabeth, Orange, 
Paterson, Passaic, Hoboken, Jersey City, Bayonne and 
adjoining towns is called to meet soon to determine up- 
on some plan for a common supply. In the meantime 
no one has the slightest idea which is best and we pre- 
sume it will take them as long to decide the question as 
it has the authorities of this city to decide the City Hall 
muddle, which, by the way, is not yet settled. 





































A NEw fountain nozzle of very ingenious and novel 
construction has been devised by M. Turettini of Ly- 
ons, France, which promises to be ot great value to cities 
which have water supplies of considerable head. It has 
been tried in Lyons and also Geneva, Switzerland, and 
has met with complete success. It is on the principle 
of the Gifford injector, the narrow nozzle through 
‘which the water issues with great velocity, being sur- 
rounded by a “petticoat” which bulges just above the 
interior nozzle and is then drawn out into a larger noz- 
zle; the lower part of the “ petticoat” dipping beneath 
the surface of the water in the basin. The water is 
drawn from the basin and carried up with the stream 
from the interior nozzle, thus augmenting the volume 
discharged, but of course toa less height. As small 
jets under great heads break up at no great hight, this 
diminution in hight of jet is less than would at first be 
supposed. An additional petticoat may be provided 
connected with the air by a pipe, the air drawn in con- 
verting the jet into a mass of spray. The economy of 
this jet is said to be 40 to 50 per cent., but of course 
this will vary much with head, the result to be attained, 
ete. 


FRoM time to time the idea of making Paris, France, 
a seaport is agitated. The river at Paris is between 60 
and 70 feet above the sea, and the distance in a straight 
line but 120 miles, although by the course of the stream 
it is 210 miles. To straighten the river somewhat and 
dredge it out to seven feet would cost 13,000,000 francs, 
and to ten feet about 24,000,000 francs. This of course 
would be available for ships of moderate tonnage only. 


PROPOSED WATER ROUTE BETWEEN CHI- 
CACO AND THE MISSISSIPPI! RIVER 
AT ROCK ISLAND. 


Of the several projects proposed for the purpose of 
connecting the Mississippi River with the Atlantic 
Ocean bya continuous line of water navigation, the 
scheme for connecting the lower end of Lake Michigan 
with the Mississippi river at Rock Island, IIL, possesses 





many features that are worthy of careful consideration. 
Two-thirds of the entire distance is already an im- 
proved water route, requiring merely the enlargement 


necessary to make it fill the requirements of larger and 
deeper draught vessels. 














comb, U.S. A., by F. Doran, C. E., from whose report 
the following data are chiefly taken. 


Joliet, a distance of 32.65 miles; it is proposed to in- 
crease its prism to 160 feet width at water line, and 
seven feet depth with slopes of 13% to 1, giving a water 
area of 1,168 sq. feet. 
is 0.28 ft. per mile; the size of the lock chamber, 350 
feet between mitre sills and 75 feet in width. 


of which is through a formation of blue clay with an av- 
erage cutting of 16 feet, the balance being through mag- 
nesian limestone. 
earth excavation for this distance is estimated at Io,- 
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improvement, now in progress, and will undoubtedly be 
made at no distant day. So the section from Hennepin 
to Rock Island only, can be considered as in the nature 
of an undecided project. This section, as previously 
stated, will be 65.31 miles in length with a total lockage 
of 299 ft., 207 ascending and 92 descending, and is esti- 
mated to cost with feeder, $12,479,693.27, which is 
probably excessive. 

Thelocks contemplated will admit a steamer and a tow 
of barges capable of carrying 2000 tons of freight or 66,666 
bushels of wheat. The supply of water will be sufficient 
for 67 passages eastward per day, giving a daily capacity 
of 134,000 tons of freight or 4,466,666 bushels of wheat, 
or 1,071,999,840 bushels for a season of 240 days,— 
about ten times the greatest amount ever received in 
Chicago in one year. The time required for the passage 
will be from thirty-six to forty-eight hours. The cost 
per bushel from Rock Island to Chicago, at a libers] es- 
timate, will be from 2% to 3 cents, or about half the 
cost by rail at acent perton per mile. The cost to 
other points on the Misssissippi between Quincy and 
La Crosse will bear nearly the same ratio to rail rates. 

The improvement of the Illinois river from Peru to its 
mouth, now about one-third completed, will cost only 
$2,500,00. With the Illinois river, the Illinois and Mich- 
igan canal and the Hennepin and Rock Island canal 
stretching out their two arms to the Mississippi, at Rock 
Island and at Grafton, carrying boats of 2000 tons, 
Chicago’s water lines westward and southward will be 
complete. Then will it be possible to pour into Chica- 
go, by these lines alone, an amount of freight equivalent 
to 10,000,000 bushels of wheat per day, or 2,400,000,000 
per year, at a saving of at least half the rate by other 
methods of transportation. The saving on one-third of 
this, in freight charges alone, would nearly pay for the 
entire work in one year. Is $30,000,000, for which it 
can all be done, or $12,000,000, for which the Rock Is- 
land division can be constructed, too much to pay for it? 

S. L. D, 


The surveys for this have al 
ready been made, under the direction of Col. J. N. Ma- 


Following the Ill. & Mich. canal from Chicago to 


The slope or fall contemplated 


The first 29.55 miles is summit level, the first 15 miles 


The total number of cubic yards of 






921,464, and of rock, 3,915,950. Three locks will be 
required between Chicago and Joliet, with a total lift of 
34.7 feet. 

The total estimated cost for this 32.65 miles is $11.- 
532,632.40. 

This section is happy in its geological features, pass- 
ing as it does through a limestone formation, possess- 
ing the necessary attributes of good building stone, and 
thus rendering high prices and long transportation of 
building material for locks, etc., unnecessary. 

From Joliet to La Salle, a distance of 66.63 miles, the 
estimates are based on a slack-water navigation except 
a short line canal around the rapids at Marseilles. 

The river, in this distance, averages aLout 600 ft. in 
width, with banks from 15 to 25 ft. in height. The fall 
and the velocity of the current vary materially on dif- 
ferent At Marseilles Rapids the fall 
is 9.36 ft. per mile, being the maximum. The 
minimum fall occurs at Joliet Lake, being only .0o2 ft. 
per mile. ‘The discharge of water measured at a point 
g miles below Joliet was found to be 523 cu. ft. per sec- 
ond, and at La Salle, 933 cu. ft. 

The total fall between Joliet and La Salle is 103 ft., 
to be overcome by 11 locks and cams, and for two of 
these, itis proposed to use dams already constructed by 
private parties. Owing to the high banks the damage 
to property lying adjacent to the river will be very 
small. The total estimated cost of this division, is $4,- 
347,879.50. 

From La Salle to Rock Island the proposed route 
follows the Illinois River, already improved, to the 
neighborhood of Hennepin, a distance of 19 miles; 
thence turning west it reaches its summit level in the 
vicinity of Sheffield, a farther distance of 25.86 miles, fol- 
lowing substantially the line of the Chicago, Rock Island 
& Pacific Railway. 

To overcome the rise in this distance 19 locks will 
be required, having a total lift of 207 ft. The summit 
level is to be supplied by a feeder 38.12 miles in length, 
tapping the Rock River at Dixon. Westward from the 
summit the line follows the valleys of the Green and 
Rock rivers to the vicinity of Rock Island, a distance 
of 39.45 miles, with a total descent of g2 feet, divided 
into g locks. 

The total cost of this division, including feeder, is es- 
timated st $12,479,693.27, making a grand total for the 
whole length of water way from the Mississippi to Lake 
Michigan of 183.59 miles, at a total estimated cost of 
$28, 360,505.47. 

In our opinion it is doubtful if the surveys from 
Hennepin to Rock Island have been of a character 
such as to make the estimates based on them thorough- 
ly reliable. This is particularly true of the western 
end of the proposed route. There is, however, no 
doubt, from the general character of the country through 
which the line passes, that the canal could be construct- 
ed at present, for less than the estimate of 1874. 

We think there must be some mistake in regard to 
the excessive fall, 0.28 ft. per mile, which it is proposed 
to give to the long level at the Chicago end of the 
route, for such a fall must, undoubtedly, from the cur- 
rent generated, produce great injury to the banks and 
be also injurious to the easy navigation of that portion 
of the route. 

From Peru to Hennepin, as previously stated, the 
river is already improved under the direction of the State 
Engineer, Mr. D.C. Jenne. This portion of the route, 
from Chicago to Hennepin 1s also a part of the propos- 
ed improvement in connexion with the Illinois River 
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Elevations of Certain Datum Points on the 
Creat Lakes and Rivers. 















The/following elevations which are of general interest, 
are taken from a report by James T. Gardner, Geogra- 
pher, Department of the Interior, for the year 1873, and 
recently appointed chief of the topographical survey of 
the State of New York. This work was undertaken for 
the purpose of determining the elevation of Denver, Col- 
orado, which is at present the base from which all alti- 
tudes in the Territory are measured. The following ele- 
vations are adopted by Mr. Gardner as correct. 


Elevation in feet above 
mean surface of the At- 
lantic ocean. 


Albany, mean-tide in the Hudson river........ 4.84 
Buffalo, bottom of Erie canal..... es ccecceces 504.26 
Buffalo, theoretical surface of Erie canal ...... 573.26 
Buffalo, mean-surface of Lake Erie........ sees 573.08 
Oswego, mean-surface of Lake Ontario....... 250.00 
Three Rivers (Canada), mean-tide............ 15.00 
Montreal, summer level in,river...........+2. 30.00 
Port Sarnia (Canada West), mean-surface Lake 

TRGB sos dckcesssecs Sehves chest eene we +e+ 589.15 
Chicago, mean-surface of Lake Michigan...... 589.15 
Detroit, mean-surface of river........... eves 577.05 
Lake Champlain, mean-surface at Whitehall.... 100.84 
Quebec, mean high-tide in St. Lawrence river.. 15.37 
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The Boston & Poughkeepsie Railway forms the most 
important link in the line of railways leading from Bos- 
ton to the Poughkeepsie bridge, now an assured fact. 
Either in connection with the Boston & Albany or Mase 
sachusetts Central at Westfield, and the Poughkeepsie, 
Hartford & Boston near Boston Corners, it forms a line 
but two hundred miles from Boston to Poughkeepsie, 
which is about twenty-one miles shorter than any exist- 
ing route, and makes the shortest through line from the 
coal fields tothe Connecticut valley, connecting at West- 
field with lines which will distribute the freight all over 
Massachusetts to within a short distance of the seaboard 
cheaper than any other line. It will run through Mas- 
sachusetts territory one hundred and sixty miles. H. 
F. Keith, the engineer, has already commenced making 
the surveys. No unexpected obstacles haveyet been en- 
countered to prevent the new line being the shortest 
from Boston to Poughkeepsie bridge by many miles. 





















August 5, 1876. 


NOTES. 
Mankato, Minn., is talking of water works. 


The old railway bridges ot the Hoosac tunnel line 
will soon be taken down and sold. 
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thirty miles distant from San Francisco in a straight line. | 
Being separated, however, from the city by the San | 
Francisco bay, a much longer distance is necessary to be 
covered in bringing the water from the mountains into 


Boston supports wholly 29 bridges, the parts of 14 narrow and high gorge, and through this the Calaveras | 


within its limits, and pays a part of the cost of three. 
Atthe town meeting in Danvers, Mass., on the 28th ult, 
the sum of $150,000 was voted for the construction of 
water works. 
At Collingwood on Georgia Bay, Ontario, the water 
has risen to such a height as to submerge the railroad 
track and some of the lower streets of the town. 


A committee from the Common Council at Janes- 
ville, Wis., visited Rockford, Ill, on Wednesday to in- 
spect the Holly Water Works of that place. 


The Water Works at Cedar Rapids, Iowa, were test- 
ed on the 26th ult. and were found entirely satisfactory, 
the requirements being more than exceeded. The works 
are on the direct pressure system. 

At the Sault Ste. Marie Canal the toll for vessels 
locking through, whether sail or steam, is 3c per ton on 
the tonnage of the vesse), and at the Lake Superior ship 
canal, 2c on the tonnage of the vessel. At the latter 
canal there are no locks, thus the difference in price. 


During the first six months of the present year 38,- 
757,800 bushels of coal were shipped on Monongahela 
slackwater, being an increase over the same period last 
year of 10,492,900 bushels. The coke shipments during 
the same time aggregated 3,140,800 bushels, an increase 
of 1,633,900 bushels over last year. 


Gen, Comstock, chief of the lake survey, issued orders 
from Detroit on Aug. 2d for the resumption of work on 
the lake survey, which was suspended July rst, for want 
of appopriations ; and three shore parties, five triangula- 
tion parties, two leading parties, two astronomical par- 
ties, and one magnetic party, will take the field at once. 


The singular effect of the low rates prevailing for the 
carriage of merchandise is, that the Baxter steam canal 
boats are not running this summer—the proprietors 
maintaining that they cannot pay expenses. It was 
claimed when they were first used that steam power was 
much cheaper than animal. It can hardly be that the 
owners of horse boats run them for pleasure, and yet 
they are running constantly on the Erie canal, notwith- 
standing the idleness of the Baxter boats. 


According to the latest accessible returns, the relative 
importance of the chief empires of the world in regard 


to territorial extent is as follows : 
Square kilometers. 


Russian empire. ..+..++e+eeeceeees eeeceee 21 665 726 
British empire... ..- eee cece cree ee eee reece 20 §95 082 
Chinese empire. ..-. es eeeeeeerecenereeees 10 266 600 
Brazilian empire... -...0..0es seer eeee cress 8 515 848 


United States (without Alaska)......--..++. 7 828 300 


The majority of pumping engines hitherto employed 
in Holland for elevating water, have been furnished by 
English builders who have practically had a monopoly 
in this respect of the Dutch markets They now find 
formidable rivals in American manufacturers. “ The 
Fitchburg (Mass.) Steam Engine Company,” says the 
Moniteur Industrial Belge,‘‘delivered its first machine 
in Holland six months ago, and has recently delivered 
its eighth engine in Amsterdam.” 


We learn from the /nter Ocean that Collector Jones 
of Chicago, has received notice from the West Point 
foundry, Cold Springs, N. Y., that the two mortars to 
be used at the Chicago and Grosse Point life-saving sta- 
tions: are finished, and will be shipped in a day or two 
The mortars are accompanied by twelve balls each, 
which will be employed in carrying lines to vessels in 
distress. These life-lines can be thrown with sufficient 
force to reach vessels at a distance of three miles. The 
mortars are after the same pattern as those used on the 
sea-coast life-stations. The station at Grosse Point is a 
full one, while that at Chicago is a life boat station. 


The Spring Valley Water Company, which furnishes 
the water supply for the city of San Francisco, is about 
utilizing a recent purchase of water rights in the Cala- 
veras valley, Cal., and in so doing is about to engage in 
a work of the greatest magnitude. The water-shed 

- which is to be used is situated some ten miles above 
Sudol, on the Central Pacific Railroad, and is about 


| 
the reservoir. At the mouth of the Calaveras valley is a | 


creek runs. In this gorge a dam 150 feet high, 700 feet | 
long, a quarter of a mile in width at its base and 100 | 
feet at its apex, will be built in order to back the water 
‘ : | 
up and make a reservoir of the gorge itself. From the | 
lake thus created a tunnel, some three miles long, will 
be built. It is to be of brick and cement, will have an | 
arch of seven feet in the clear, and will carry about 200,- 
000,000 gallons of watera day. At its outlet will bea 
large filter, and from this a four-foot pipe line will run 
past Milpitas, Alviso and Menlo Park, for a distance of | 
twenty-two miles, and will discharge into a brick canal 
ten feet wide and four feet deep ; this latter will conduct 
the water thirty miles farther, to the San Andreas and 
Crystal springs reservoirs, whence it will be distributed 
through the city. The total cost of this immense work 
is placed at about $6,000,000, and it is expected that it 
will be entirely completed by the fall of 1881. 
—— oo 
Manufacturing Notes. 





The manufacture of the de la Bastie or toughened 
glass, has commenced at Hamilton, Ont. 


The Detroit (Mich.) Car Wheel company use 40 tons 
of metal, and turn out 75 car and locomotive wheels per 
day. They employ 350 hands, and have a monthly pay 
roll of $45,000. 

An English company, with a capital of $2,500,000; | 
have purchased largely of i on ore lands around Chatta- | 
nooga, Tenn., and will soon commence iron manufac: | 
ture on an extensive scale. 


The Bethlehem Iron Company, of Bethlehem, Pa., | 
now owns and has running six blast furnaces, five of 
which, with a capacity of 60,000 tons per annum, are | 
running on ordinary pig, and one, of 30,000 tons capac- 
ity, on spiegeleisen ; an iron rolling-mill, with a capacity 
of 20,000 tons of rails p2r year, and a Bessemer steel | 
mill, turning out 50,000 tons of rails. The company | 
employs about 2,000 men, has a capital of $2,000,000, 
and a bonded debt of $1,000,000. For the last working 
year there was a loss on the iron work, but it was more 
than made up by the profit on the steel mill. 


— —— <> -—- -—_—___-_— 
New Publications. 


The Nursery, for August, John L. Shorey, 38 Brom- 
field St., Boston, Mass. $1.60 per year. 


Annual Reports of the City Officers of the City of 
Paterson, N. F., tor the year ending March 20, 1876. 


A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases, and of Different 
Kinds of Vapor. By John W. Nystrom, C. E., | 
Philadelphia, J. B. Lippincott & Co., 1876. 

The reputation which the author of the above treat- 
ise has acquired in the domain of original scientific re- 
search is a guarantee of what may be expected from 
him on a subject to which he has given his particular | 
attention. In several popular treatises on engineering | 
subjects Mr. Nystrom has struck out new paths for him- | 
self in notation, formule, and methods of expression, 
and has endeavored to adapt his teachings to the lan- 
guage of the shop and the level of the average mechanic. 
In this, his latest work, he has followed his usual 
course, and in a quite moderately sized volume he 
has collected a great amount of original informa- 
tion on the subject of steam engineering, which, as he | 
states in the preface “ has heretofore not been published” | 
but is now presented in the most condensed form com | 
patible with ease of comprehension, and which must | 
render the work equally popular with those others | 
which have proceded from the same author. 


Roper’s Hand-Book of Modern Steam Fire-Engines, 
including the Running, Care, and Management of | 
Steam Fire-Engines and Fire-Pumps. With illustra- 
tions. By STEPHEN RopeR, Engineer. It is the 
only book of the kind ever published in this country, 
as it contains an elaborate description of all Modern 
Steam Fire-Engines, Boilers, and Fire-Pumps, and is | 
free from formule or ultra mathematical expressions. 
16mo, tuck, gilt edge, $3.50. 
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Claxton, Remsen & Haftelfinger, 624, 626 & 628 
Market Street, Philadelphia. 
In almost every small town there comes a time when 


| its existence is threatened by conflagration, and its citi- 


zens are frightened into the purchase of a fire engine. 
The usual method was to run the town in debt for one 
or more hand engines according to the size of the place, 
organize volunteer fire and hose companies, which were 


| occasionally drilled and which in case of need exhibited 


more or less efficiency according to the quality of the 
material composing the company, its discipline. and the 


| value of the appliances with which to do its work. At 


best it was but a poor antagonist to array against so 
fierce an enemy as the “fire fiend,” and the history of 
the hand engine and its volunteer companies presents a 
record more notable for drunkeness and street fighting, 
than the extinguishing of fires and the saving of prop- 
erty. 
But the days of the hand fire engine are about num- 
bered, although that of volunteer fire companies may 
not be. The Steam Fire-Engine is now coming to be 
considered a necessity in every ambitious town or village 
in the land, and although the principles which govern its 
actions are identical with those of any othersteam engine, 
yet there are special features that demand special study. 

Mr. Roper’s treatise is the only one extant that is de- 
voted to the subject of Steam Fire Engines, and its 
author has gone most fully into alJ the details of their 
construction, management, and care, at the same time 
giving illustrations of most of the varieties of engines 
now in use. He has also considered the subject of fires, 
with precautions against them, and how to extinguish 
them ; fire-escapes ; fire-proof buildings ; firemen; paid, 
and volunteer fire departments, and useful information 
for them; fire-alarms; hose and hose couplings; and 
how to select a steam fire engine; besides all this and 


| more on the general subject, the book is a complete 


compendium of tables, and information of value to 


| every person who has any thing to do with steam en- 


gines of any kind, while it should be as much an ad- 


| junct of the steam fire engine itself, as the wrench or 


oil can. 
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City Councils and Water Supply. 





The following extract from the Boston Advertiser, 
will strike every councilman who has been through the 
mill, as having on its face the appearance of truth. 

Liverpool has a water problem which‘is fast demora- 


| lizing her councilmen and bringing them to a state of 


limp and languid exhaustion. The proceedings, as _re- 
ported, are not unprecedented. In fact, the reports read 
like a repetition of municipal history not too ancient to 


| survive in the memory of the present generation, and 


not too foreign to be recognized as a counterpart of 
American annals, Reports are numerous, long-winded 
and indecisive. One alderman dislodges an avalanche 
of statistics against another, but instead of being crush- 
ed the other lets loose a still larger mountain, and be- 
tween the two the whole question is effectually buried 
and clogged up. One insists that the advantages of 


| Somewhere should be considered, and the other retorts 
| that they have been considered and will not answer. 


One thinks that the council is wanting too much water, 
and don’t know where to get it, and the other declares 
that it is not asking for enough, and hints that he knows 
where inexhaustible stores may be found. As far as ac- 
tion is concerned it has thus far taken the form of indi- 
cating what the council will not do. 

At first it seemed as if they were almost unanimous 


| for what we will call “A” lake, but it was found that 


that had no bottom, and then they were hot for “ B.” 
Then a most inconvenient freak of nature was brought 
to their attention, and no less than the fact that water 
would not run up hill. As Liverpool was higher than 
the lake, and they did not want to pump, “ B” was 
abandoned as impracticable. Then a local engineer, in 


| an unlucky moment, suggested that “C” might be tapped, 


and off went the committee with the enthusiasm of new 
discoveries, but, sad to say, that forlorn lake proved to be 
too high, and it was feared if the water were turned 


| into the mains it would burst all the pipes, and perhaps 


blow the roofs off the houses. And then they went to 
“*D,” but that was found to be too far off, and, more- 
over, had lead mines enough to poison all Her Majesty's 
lieges. Then they looked under their noses to “FE,” 
and found that the sewage drained into it, and that the 
yield of even this contaminated fluid would be speedily 
exhausted. In fact, every scheme thus far has been 
knocked in the head by some fatal objection, and the 
water committee is now described as presenting a wotul 
spectacle of hapless dejection and uncertainty. The 
council, however, is manfully wrestling, with clauses 
about which the people understand nothing, and of 
course, there is a prospect that some time and somehow 
water will be found somewhere, and Liverpool will 
breathe more freely. 
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Carrying Azimuth on Long Transit Lines. 
BY J. A, HAYWARD, C. E. 


[Written for Engineering News.] 

By the term “carrying azimuth” we mean, keeping 
the o° of the limb always on the true north. The limb 
being graduated from o° to 360° the reading of Vernier 
“A” will always give the true direction of the line with 
respect to the meridian. 

In the ordinary method of carrying a transit line 
where the instrument is graduated from o° to 180° either 
way, and the back sight is alwayso’, the advancing line 
being recorded as deflect right or deflect left,—the 
chances for errors are so large that often but little de- 
pendence can be placed upon the returned field notes of 
an extensive survey. A mistake made in any one angle 
is carried through to the end of the survey without 
a convenient or even reliable check; and should an 
error in direction be discovered it is very difficult to tell 
where it may have occurred. Again, if the line in the 
main bears much to the east or west of the starting 
point, it cannot be corrected for the earth's curvature 
without a very tedious amount of calculation. 

In the following method of carrying azimuth the ad- 
vantages are so great as tobe self evident upon statement. 

Commencing a survey by this method it is desirable 
(although not necessary perhaps) to secure an observation 
for the true meridian at the starting point. This may 
be done and the magnetic variation ascertained at the 
same time in the following manner. Make the 0° of the 
instrument and needle the same and clamp the lower 
movement. Then drive a small nail or peg into a stake 
or other convenient object not more than three hundred 
feet distant. As observations for true meridian have to 
be made after dark, care should be taken to have the 
nail so near the instrument that it can be plainly seen in 
the dark by placing a light behind it. 
this nail is then read and recorded. 


The angle to 
Some one or more 
methods may then be used and the angle of true north 
obtained, The difference between the 0° as set up and 
the angle as found for true north will be the magnetic 
variation, and must be either added to, if the variation 
is west, or subtracted from, if the variation is east, the 
original readings, in order that these angles may read 
with respect to the true meridian. 

When ready to commence the survey the transit is set 
up over the point used for meridian observation and a 
reading the same as the corrected reading to the nail is 
set off on vernier “ A,” and the upper movement clamped. 
The cross hairs are then brought upon the nail by the 
lower movement and that is clamped. The instrument 
is then ready for reading angles, the 0° being the direc- 
tion of true north, 

Calling this point Jo let us suppose the angle to J 1 
reads—Ver. A, 145° 48' 15". Ver. B, 325° 48’ 15°. This 
shows that the line from 40 to 41 runs southeasterly. 
Proceeding then to 4 1 in taking the back sight, vernier 
B becomes vernier A and would be recorded,—Ver. A 
325° 48’ 15". Setting this angle off for vernier A, clamp- 
ing the upper movement and sighting it to Jo, by 
clamping the lower movement we have the instrument | 
again ready for reading angles, the o° being true north. 

By this method a line may, with care, be run between 
points varying from ten to twenty miles in longitude 
with but a few minutes variation of the 0° of the transit | 
from true north. 

Deviation 
of the arc of a large circle from that of a small circle. 
Imperfections in the construction of the instru. | 
I will deal | 
only with the first cause now, leaving the second for fu- 


The principle sources of variation are, Ist. 


2nd. 


ment we ate obliged to do our work with. 


ture consideration. 

The error in the first case is an unavoidable one and 
can only be truly remedied by frequent observations for 
true meridian. 
taken every clear night, and it is better to keep the dis- 
tance between the points of observation within about 
ten miles of longitude. At each observation the error, 
if any is found, is applied to the last angle read and the 
line starts again on true meridian. 

In starting from a point on a true east and west line 
and continuing the same by back and fore sights without 
corrections, if the earth were a perfect sphere this line 


In fact these observations should be} 
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270° it would again cross the equator and at 360° it 
would return to itself again completing the arc of a great 
circle. A truly east and west line is everywhere perpen- 
dicular to the meridian passing through it and is, there- 
fore, the arc of a small circle. This is true for all points 
between the equator and the poles. At the equator it 
becomes a great circle, at the poles a point. 

In running by back and fore sights, carrying azimuth, 
if the line runs in an easterly or westerly direction, the 
o° of the transit instead of remaining true north will re- 
main on a line parallel to the last established meridian. 
After running for any given distance of longitude, the 
amount of deviation between this parallel line and the 
true meridian may be obtained by the following formula 
in which (see figure) x = latitude ; / = longitude between 
point of last observation and point under consideration 
given in angles. A = angle at the second point be 
tween the meridian passing through A, and the arc of a 
great circle passing through and making a right angle 
with the meridian at the first point of observation. 
P = pole, then go°—A = the variation of o° of transit 
from the true north. Sub. in formula (82) page. 168. 
Chauvenet's Trig. we have tg A = '£ (9: (90°— Peudteac t- 
ing this angle from go° we have the variation sought. 


For example let 6 = 40°, then go°—f = 50°. Sup- 
pose the line has traversed ro’ in longitude. In the fig- 
ure let C be the point of commencement and the o° of 
the transit at C be true north. Then at B ro’ in longi- 
tude from C, the 0, of the transit will be B P and the 
angle will be in error P’ BP, or in this case about 
o° 08’ 23°. If then the angle is not corrected at B 
by an observation, but continued 10’ longitude further 
to B’, the error will be in the above example 0° 16’ 47°. 
If, however, a correction be applied at B, a new compu- 
tation must be made in which the latitude of B will 
enter for the value of /. 

Observations for azimuth should be taken as often as 
possible, and the error, if any be found between points 
of observation, should be averaged over the whole dis- 
tance from station to station between them. If no mis- 
take in reading the instrument has occurred this will be 
practically correct. But much labor in the office can be 
saved by computing a table from the above formula and 
applying the corrections from day to day or mile to mile 
in longitude on the line, always noting the same in the 
field book when made. If corrections are applied in 
this manner there should be no correction to be made 
at the points of observation. An index to corrections 
and observations should always be kept on either the 
first or last page of each field book. 

This method of conducting a survey is the most accu- 
rate and (excepting a compass line) the most expedi- 
tious of any I have ever used or seen used. For ordi- 
nary triangulation it possesses great advantages, the 
angles checking themselves on the spot. For intersect- 
ing angles to prominent objects along the line of survey, 
both to locate them and to keep a constant check of the 
line angles, it is the only feasible method. 

The following is the best method of keeping field 
| notes : 


| core sists 


ATIONS VERNIER A|VERNIER B|DIST. BT, STA.|TOTAL. 


4otod 1\165° 30’ 10°|345° 30’ 10" 


835 835 


| 41 to ** 0/345° 30’ 10 
| 41 to “ 2/260° 38’ 40° 
| 42to “ 1} 80° 38’ 40" 
| 4 2to “ 31310° 12! 20'|130° 12! 20° 


80° 38’ 40° 650 1485 


143 1628 








would cross the equator at go° longitude from the start- 
ing point. At 180° it would be as far on the opposite 
side of the equator as the point of commencement. At 


A field plat of each survey should be made on the 
| ground, in the field book. The right hand page should 
| be ruled in squares. The lines from top to bottom are 


north and south, across the page, east to west. A small 
protractor with a convenient scale marked on the edge 
should always be kept in the field book for making the 
field plat. 


Engineering Field Work. 


[Written for Engineering News } 
II. 

In our last paper we described the methods of estab 
lishing points between which linear measurements are 
to be made ; we will here briefly describe the process of 
making these measurements. 

The operation of measuring always consists in apply. 
ing some unit of measure to the distance to be measured 
and counting the number of such applications and parts 
of an application, and this number expresses the number 
of units and parts of units in the distance. 

The distance betwee two fixed points is the same no 
matter what units are used to express it in, but the 
number of such different units in the distance will of 
course vary inversely as the length of the unit employed. 

Accordingly we must remember that a straight line 
is the shortest distance between two points, and is used 
to express the distance between them, and also that in 
most operations of surveying and engineering the hori- 
zontal projection of the distance only, is used, and there. 

| fore we must make all measurements on straight and 
level lines. The name of the unit employed depends very 
| much on the scale of operations, and the legal forms 
| which usually have to be complied with, but a more ime 
| portant point by far is the coincidence in length of the 
| nominal unit employed in the work with the real unit 
implied by its name. Flere as elsewhere absolute accu- 
racy is not attainable, and the cost increases with the 
degree of accuracy attained. 
| For the most important’ work, self compensating metal 
rods in wooden cases are used ; such rods are supported 
on trestles made for the purpose, carefully leveled, and put 
in line by a transit. In practice three such rods are used, 
_ the ends are carefully kept from coming in contact with 
| each other, the distance between marks on the rods is 
read by a double micrometer microscope ; a transit plac- 
ed at right angles to the line of the measurement is used 
to do the work usually entrusted to a “ plumb line” and 
the work proceeds by placing one in advance of the other 
two, lining, leveling, and re-lining it, noting that the 
two rods placed have not moved, taking the microscope 
to measure the last interval, and carrying the rear rod 
ahead and repeating the operations. When it is desired 
to interrupt the operations, a transit at one side is used 
to transfer the end distance to some surface below by 
using the transit in line with the one atiight angles to 
line and this may be done very accurately. The rods 
may then be left undisturbed with a check upon them 
by which any movement may be at once detected. Of 
course such work is expensive, but it has been used with 
great success in measuring primary base lines by the U. 
S. Coast Survey. 

For less important work rods are used without the 
| compensating arrangements for the temperature. If the 
rods are brought into contact with each other great care 
must be taken that they are not disturbed in so doing. 
Many devices are used to prevent this shock. In some 
apparatus, a sliding sleeve is put on the end of the rods, 
and a spring used to take up the shock while the rod is 
moved by a nut and milled head, till the contact is said 
to be made when the sleeve has reached a certain posi- 
tion. In other apparatus the rods are kept apart and 
the distance between the ends measured by placing be- 
tween them a graduated wedge. Corrections for tem- 
perature have also to be made if the rods are of metal; 
but glass rods of from 12 to 20 feet length and placed in 
a wooden case have been very successfully used. Hard 
wooden rods with the ends protected by metal caps, and 
either brought into contact, or with the distance between 
points on them taken by a common box-wood drawing 
scale give very good results. A carpenters’ level and 
‘plumb rule” are needed to work with them. Wooden 
rods need little correction for temperature, and if well 
seasoned and varnished, are very little affected by moist- 
ure. The use of rods of whatever class is distinguished 
by the rigidity of the unit, and by there being no tension 
used on the material of the apparatus. 

A more common means is the use of a fle<ible appar- 
atus which can only be got straight by pulling on it. 
Such are the various tapes and chains in use. Of these 
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a metal ribbon over 100’ long is the best. Steel and soft 
brass are used for this purpose, and there are various 
graduations used. There is in our opinion, and we have 
had long experience with metals, a very decided prefer- 
ence for the brass tape over the steel tape for the fol- 
lowing reasons: 

1. The brass tape does not rust as easily as the steel 
one. 

2. It does not break as easily as the steel one—a sharp 
kink will run close and snapa steel tape which would 
only make a bend in a brass, easily smoothed out with a 
light hammer on an ax head or other smooth hard sur- 
face, the brass being much tougher than steel. 

3. If a break does occur in the brass tape it is easily 
repaired by soldering a splice on the back, while a good 
joint in a broken steel tape is by no means an easy one 
to make. 

4. The brass tape can be manufactured at a much 
cheaper rate than the steel is sold for, the process be- 
ing as follows: A brass wire is carefully annealed and 
then rolled out flat into a ribbon say 0.37 by 0.01 inches 
in cross section. The graduation of this ribbon can be 
stamped upon it, or marked on it by using in a gold pen, 
a solution of bichloride of platinum. This deposits 
black metallic platinum in a very finely divided state 
on the brass, making a very distinct mark, which 
may need renewal in a year or so. The cost of sucha 
tape 100 feet long is not over five dollars, and a good 
box will be made for a dollar or two more. If 1,050’ of 
wire be made into tapes 105’ each and they be all grad- 
uated at once the cost will not be over three dollars each, 
exclusive of the boxes. The use of the steel tape is very 
common, the brass one is not nearly so well known. 

The use of a metal tape requires many little precau- 
tions to do accurate work with it. The distance between 
the marks at the ends is subject to variations dependant 
on the changes of temperature and of the tension used in 
holding it straight. To some these variations may seem 
of little account, but they are not by any means infinite- 
simals; roo’ of brass tape changes 0.001’ for every degree 
Fahrenheit of temperature and so for — 30° F to 120° F 
as extremes of winter and summer there will be a change 
of 0.15’ which is nearly 2 inches. But does the sum- 
mer temperature ever go as high as 120° F we areasked ? 
Not the air, by any means, but the temperature of a 
metal strip may rise much higher than the air, if exposed 
to the direct rays of the sun. Any one having doubts 
about this may try to walk barefooted on the iron of a 
railway track on a hot sunny day to be fully convinced. 

The expansion of a steel tape is almost exactly two 
thirds of a brass one, and can always be taken so, then 
for the extreme temperatures given above we have in a 
100’ steel tape a change of length of just 0.1" or about 
1 inches. As this tape may be used on the same work 
winter and summer this variation might produce con- 
siderable annoyance if not taken into account. 

There is another cause of variation in length which is 
the variation in the pull on the material. On a brass 
tape of the dimensions given above, this will cause a 
difference in length of 0.002’ for every pound in the pull, 
that is to say, a stretch of 0.02’ or nearly & inch will be 
caused by a pull of 10 Ibs. In a steel tape of the same 
dimensions the stretch will beabout % this amount. 

This value is experimental and agrees with the results 
of computation very closely. The practical way of over- 
coming these variations is, not to ignore them, which 
may very easily be done, but to use in conjunction with 
the tape a fixed standard length, to note. the tempera- 
ture, and finally to pull only a uniform amount on the 
tape. These precautions will be described in order. 

A standard length is prepared by placing two marks 
as nearly 100’ apart as can be measured, and then care- 
fully obtaining the distance with some known tape or 
by rods, as described. 


This standard should be in some level place, best with 
copper bolts let in stone, having chisel marks thereon, 
or it nothing better is found, two nails in some floor 
large enough to give the distance can be used. Care 
should be taken to select a place shaded during a greater 
part of the day, it being difficult to get accurate readings 
when the tape is exposed to the sun for even a short 
time. A thermometer must be used to note the temper- 
ature and the corrections are made after comparing the 
tape with the standard. This can be best illustrated 
by an example. Assume the exact length of the stand- 
ard to be 100.016’ and that when the comparison is 








made the reading on the brass tape was 100.023’ and 
that the temperature was, as nearly as could be ascer- 
tained, 56° Fah. Now 100.023— 100.016 = 0.007 and if 
the temperature had been 7° more than it was the tape 
would have given the correct reading, as the nominal 
100’ on the tape is in reality 0.007 less than 100’. There- 
fore, at 56°-++-7° = 63° the tape would be correct and 63° 
is noted as the “standard temperature.” 

Now suppose the distance between two points is noted 
as 715.043’ the temperature being 82°. The amount of 


the correction will be 715943 x (82—63) = 0.136/ 
100000 


and as the tape is now long the true distance is greater 
than the recorded distance by that amount, the real dis- 
tance being 715.043 -+ 0.136 = 715.179’. This can all 
be done mentally with great ease, as no decimals be- 
yond the third place need be carried. For a steel tape 
two thirds of the difference in temperature from the 
standard is the number of thousandths to allow for every 
hundred feet in the measurement, as a correction. 

For really accurate work a cloudy day must be taken 
and especially avoid a day in which cloud and sun alter- 
nate ; we have had a tape elongate 0.023’ while trying to 
note the distance, when the sun came from behind a 
dense cloud. As for the tension, a little spring balance 
hooked to one end of the tape, and pulled uniformly to 
eight or ten Ibs. while the measurement is being made, 
easily secures the same pull on the tape at all times. 
With a tape of this kind the measuring party should be 
three men, although two can do the work under favora- 
ble circumstances. The best work we ever did was in 
the way just described, when a distance of nearly 1500’ 
was measured upon level curb stones, the tape being 
supported across streets at three points at least. Three 
separate measurements were made on different days un- 
der widely different temperatures, and two of the meas. 
urements gave the same result, the third differing 0.002 
therefrom, the mean of the three being taken. 

A note as to the graduation of such tapes with plati- 
num may be useful. Clamp a portion of the tape upon 
the leveling rod face and square up the face of the tape 
marking 1o1’ taking ten at a time, mark the end foot to 
hundredths of a foot and then mark the o a foot from 
the end, and number from that 100’ which will take all 
the divisions; in using the holder of the tape box place 
a mark against one of the points and the other should 
then come on the graduated foot, the whole number of 
feet will then be read at the box end and the hundredths 
at the loose end; thousandths of a foot will have to be 
estimated between the hundredths. Care should be 
taken to have the eye of the observer at right angles to 
the measurement or errors may be caused by “ parallax.” 

Of the varieties of chains used the light steel ones are 
convenient for city use, but the best for rough country 
are the heavy iron ones. The “ surveyor’s chain” of 66 
feet is little used by engineers and will soon go out of 
use it is to be hoped entirely. In using the chain care 
should be taken that it is not kinked, and that the links 
are all straight. The number of bent links you can find 
after a week’s work in brush can only be accounted for 
by ‘‘ the natural perversity ot inanimate things.” The 
importance of holding the chain level, and of carefully 
plumbing when one end is free from the ground, is 
scarcely ever realized by beginners, or by some who do 
not consider themselves beginners, but you can seldom 
chain too well. 

A word of advice to the chainmen will be given in its 
place later. S. 





Report of the City Surveyor of Paterson, N.J. 


We make the following extract from the above report: 
SEWERS. 

In my last annual report to your Honorable Body, I 
made certain recommendations and suggestions in the 
matter of inspection, and perfecting the plans of sew- 
ers, to which I would again respectfully call your atten- 


tion. 
At first, most of the sewers built under the plans 


filed in the Department of Streets and Sewers, were 
built in such manner, and were intended to serve, the 
double purpose of sewers and drains, a very erroneous 
application of the sewer plans. Nothing can be more 
diverse than sewerage and drainage. For the above 
purpose the invert, or lower half of all pipe sewers were 
laid dry, the upper section only cemented. The first 
efiect of this plan was beneficial, in that it lowered the 


line of saturation in the soil, and drained many cellars 
and low places, that before the laying of the sewers 
were wet and unhealthy. And as for the first years 
few connections with the sewers were made, the amount 
of sewage proper was but a small proportion of the 
total flow of the sewers, and the healthfulness of the ter- 
ritory thus drained was improved. From time to time 
however, as the quantity of sewage and effete matter 
increased, and particularly where the sewers were laid 
of less size than was called for by the plans, or of less 
size than was requisite to carry off the sewage and even 
a moderate rain fall, the reverse effect became apparent, 
the sewer being filled to its utmost capacity, (a very de- 
sirable state were the joints all water tight for its 
proper cleansing), allowed a part of the flow to pass 
through the open joints of the invert into the soil, and 
as the sewage matter, being in most instances heavier 
than the water, formed a large percentage of such leak- 
age, year by year, the soil has and will become more 
and more impregnated with matters deleterious to 
health, poisoning the springs and wells from which 
many of the people, notwithstanding the much more 
healthful water supplied by the Water Company, will 
persist in using. The soil is so impregnated in the hot 
and dry months, giving off exhalations insidious, and in 
the direful effect on the human system, fully equal to 
that arising from the sluggish and filthy brooks and 
streams which the sewers were intended to supersede, 
that I doubt not the physician can trace all of these 
imperfectly and erroneously constructed sewers, by the 
prevalence of diphtheria, typhoid and other zymotic or 
malarial diseases. 

Sewers thus constructed instead of being beneficial 
to public health, become as has been remarked by sani- 
tarians but “elongated cesspools,” dealing death to the 
adjacent inhabitants, and even extending to whole 
cities. 

A perfectly devised system of sewerage and drainage 
is very expensive in execution. It is far better however, 
that what is done, be it ever so little in each year, should 
be well done, according to the very best attainable plans 
and under the most competent supervision, And it is 
for the purpose of bringing this subject again before 
your Honorable Board, and to urge upon you the abso- 
lute necessity of correcting the plans now on file, amend- 
ing the imperfect sewers already built, and completing 
and perfecting the entire system of sewerage for the 
City at the earliest practicable moment, that I so earn- 
estly refer to the subject. 

STREETS. 

It appears to me that the proper time has arrived, 
and that this report is the proper medium, to again cal] 
attention to the great necessity that exists, for some- 
thing to be done in this direction. It would seem a 
work of superorogation to prove how much the health 
ot the city, as well as its material prosperity would be 
improved by properly paved and drained streets. For 
acity such as Paterson almost the entire wealth consist- 
ing in its industries, in the iron and coal that require to 
be transferred through the streets from the Canal and 
Rail Roads to the mills, shops and factories—one needs 
but to examine the condition of the streets leading from 
the source of supply of these heavy but necessary arti- 
cles, to see at what a disadvantage, in the single expense 
of cartage alone, our mill-owners are placed by the dis- 
graceful condition of these streets. For at least one- 
half the year a team of horses are unable to draw more 
than a ton or a ton-and-a-half, at a slow and toilsome 
rate of speed, while with a good pavement the quantity 
could readily be more than doubled, greater speed at- 
tained, and with much less wear and tear of stock. 

Doubtless the Board of Aldermen have been deterred, 
in this matter of street improvements, by the facility 
with which persons applying therefor have, under the 
decision of the courts, been enabled to evade the pay- 
ment for such improvements. It is not for me to sug- 
gest how these improvements should be made ; at whose 
expense ; whether by the property owners on the line of 
the streets improved, by the city at large, or jointly. 
Your honorable body can, without doubt, arrive at an 
equitable and just distribution of these burdens, the un- 
dertaking of which, it must be apparent to all, cannot 
be much longer delayed, except to the permanent disad- 
vantage of the city. 

THE SHORE LINE, 
Nothing has been done during the past year in refer- 
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ence to establishing a ‘‘shore line” or a limit beyond 
which erections either of buildings or other encroach- 
ments, on the river passing through the corporate limits, 
will not be allowed. The reason is, because of the very 
limited sum allowed by ordinance for the payment of 
assistants, which is inadequate even for the usual current 
work of the year, and to which subject I shall take 
occasion to refer before closing this report. 

The importance of defining this limit and at as early 
a date as possible cannot be too deeply impressed upon 
your Honorable Board and upon our citizens. All expe- 
rience has proved that men will not be restrained from 
present greed, by the anticipation of future possible in- 
jury or loss. That streets and highways have continu- 
ally been encroached on for the most trivial reasons, and 
when the land gained has been too insignificant to be 
worthy of the consideration of any, but the most nar- 
row minded, is a matter of history. The same unre- 
strained greed has infringed upon navigable waters 
throughout the land, in the erection of docks and gain- 
ing land from the proper and necessary water limit, 
until great and in some cases permanent injury has re- 
sulted to harbors, and commerce and navigation imper- 
illed or destroyed. The banks of the Passaic in Pater- 
son have presented no exception. Encroachments have 
continually been made, until the width in the more 
thickly built part of the town is quite inadequate for a 
safe conduit of the water in even ordinary freshets, and 
in times of great freshets endangering life and property. 
And as a natural consequence, most of the complaint 
for damage and discomfort, comes from the very posses- 
sors of the lands so unlawfully gained and which has 
been the direct cause of the difficulty. These encroach- 
ments will not be discontinued, until the limit beyond 
which erections will not be allowed, is defined and en- 
forced, 

The entire shore line of the river within the city 
limits should be surveyed as a whole, having a regard 
to the fall in the stream, and the necessary width pro- 
vided, to insure a safe passage of the water during 
times of freshets, all encroachments beyond the lines 
necessary to give this width, and as mapped and estab- 
lished, noted, their removal provided for and the requi- 
site steps taken to prevent further encroachments. Or- 
dinances should be passed restraining all persons from 
depositing earth, ashes and all solid refuse matters in 
the river under severe penalties. Means should be 
taken to remove all deposits of sand and earth at the 
mouths of sewers, carried down as such materials must 
be trom the unpaved streets. 

$$$ <> —————————— 


An Oil Pipe Three Hundred Miles Long. 


The Pennsylvania Transportation Company, of which 
Mr. Henry Harly is president, has been chartered by 
the state of Pennsylvania for the purpose of transport- 
ing oil from the oil regions to the principal Atlantic 
The plan proposed is to run the oil 
through a four inch pipe laid on the surface; the forc- 
ing pressure will be nine hundred pounds to the square 
inch; there are to be stations at distances of fifteen 
miles, at each of which an engine of a hundred horse pow- 
er will be erected to work a pump to continue the flow 
The company having decided up- 
on the construction of the work, the president sought 


seaboard cities. 


from point to point. 


the services of General Hermann Haupt, of Hoosac tun- 
nel fame, and who, during the war, was Chief of the 
Bureau of Military Railroads, and a hydographical en- 
gineer of great skill and experience. He pronounced 
the scheme, after a thorough examination, to be entirely 
practicable, and he is now acting as engineer-in-chief, 
In view of the enormous product of oil in this coun- 
try—thirty thousand barrels per day—and the rank it 
now holds among the leading articles of export, coupled 
with the exorbitant charges for railroad carriage from 
the wells to the seaboard, by the completion of the en- 
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tures, etc., is one and a quarter million dollars, and con- 
sidering the difference in cost between this method and 
that by rail, upon the hypothesis that the company will 
discount at least twenty-five cents a barrel on rail rates, 
it will be readily seen that with all the expense of oper- 
ating, the first year’s earnings will pay the first cost of 
the work. 

The Pennsylvania Company is the parent company, 
but there is also the Baltimore Transportation Company, 
chartered by the state of Maryland, and some five other 
companies are expecting to unite. The first objective 
point or terminus will be Baltimore, as being the most 
feasible and direct route for the pipes. Following which 
other termini will be established, in Philadelphia, New 
York, etc. 

The pipes being laid on the surface and there being 
no obstacle in the way of forcing the oil to any height, 
the line will literally be an air line, and the distance from 
the oil regions to Baltimore is three hundred miles. 

The oil will be distributed from the pipes into im- 
mense reservoirs with refining establishments adjacent. 
Of course the whole railroad system will oppose it, for it 
is taking from them a traffic from the very nature of 
which there could be no competition, but the advantage 
to the oil producers, who will have the entire control, 
will be immense, and the advantages which will accrue 
from such facilities to this important branch of our ex- 
port commerce will be incalculable. 

The feasibility of this enterprise, so far as the passage 
of the oil through pipes is concerned, has been fully es- 
tablished by the present system in operation in the oil 
regions, where the aggregate length of the pipes convey- 
ing the oil from the several wells to the reservoirs is 
nearly two hundred and fifty miles—Boston Traveler. 

eens atin 
Water Pipes for Rio Janeiro. 


A contract for water pipes has just been placed in 
Glasgow, which for its extent, its money value, and its 
importance from coming just at the very time when it 
was most wanted, is, we believe, quite unparalleled in the 
history of the pipe-founding trade. It is one for 80,0c0 
tons, and is intended for a great water supply scheme 
which is projected for the city of Rio Janeiro, and we 
understand that the contract price for the pipes de- 
livered at that port is about 1,700,000/. ; so that in va- 
rious respects it is an order whose importance can scarce- 
ly be over-estimated in the present depressed condition 
of most branches of the iron industries. As many of our 
readers are well aware, Glasgow has long been the prin- 
cipal seat of the pipe-founding trade, both for our exten- 
sive home demands and for exportation to almost all 
parts of the world. Fora long time that branch of trade 
has been very busy, but latterly the various pipe-found- 
ing firms have been growing anxious as to the immedi- 
ate future. This contract, however, now removes much 
of the anxiety which existed. When it became known 
a few months ago, that there was a contract of very gi- 
gantic proportions for water pipes about to be thrown 
upon the market, pipe-founders both at home and abroad, 
iron merchants, and other interested persons, did their 
best by instituting inquiries and opening negotiations to 
determine the direction in which it should go; but when 
the principal contractor become thoroughly assured that 
in Glasgow alone were there the requisite facilities for 
taking in hand such an immense order, so as to execute 
it with the necessary promptitude and on such advan- 
tageous terms as seemed in his eyes to be a stme gua non, 
he showed a leaning in favor of the offer from that city. 
Practically, we believe, there was only one genuine offer 
from Glasgow, because it was found that the order was 
of such unusual proportions as to require that it should 
be taken in hand by the three leading pipe-founding 
firms in alliance. Eventually the order was taken by 
Messrs. R. Laidlaw and Sons, for themselves, and by 
concert with Messrs. Thomas Edington and Son and 


terprise and its successful operation, a complete revolu- | Messrs. D. Y. Stewart, both of which firms have such fa- 
tion will be accomplished in the handling of this article. | cilties for a large turn-out in this branch of manufac- 


As a proof of how valuable this traffic has been to the 
several railroads over which the oil has been borne, it is 
only necessary to say that up to the present time the 
ailroad charges aggregate seventy-nine millions of dol- 
lars. The minimum cost of transporting oil by rail is 
fifty cents per barrel, and the minimum cost by the pipe 
process is sixteen cents. The average charge by rail is 
one dollar and a quarter. 

The estimated cost of the entire work, including fix- 


ture as are not excelled, if even equalled, by those of 
any other firm in the kingdom. For several years they 
have been jointly engaged in carrying out some very 
large water works contracts, and now for the first time 
in connection with such contracts there are to be leagued 
together no fewer than three eminent firms. The scheme 
for furnishing Rio de Janeiro with an abundant supply 
of water is an undertaking of the Brazilian Government, 
and all the capital for carrying out that undertaking is 
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to be provided exclusively by Brazil out of her own re. 
sources, without the necessity of having recourse to the 
London money market. The chief contractor is Signor 
Gabrielli, an Italian gentlemen, but also a British sub. 
ject. He is well-known as a contractor, three of his un- 
dertakings being the Vienna Water Works, and the new 
dock works at Malta and Chatham. There are to be 
two conduits leading from the reservoir or source of sup- 
ply to the City of Rio de Janeiro, and the present con. 
tract is limited to supplying the pipes for the same, the 
area of distribution within the city being already com. 
pletely and efficiently laid with mains. The pipes just 
contracted for are chiefly 3% inch in diameter, only 
about 10 per cent. of the whole being of smaller sizes, 
Within the next couple of months or so the de ivery will 
be commenced, and it will be continued in regular 
quantities over a period of two-and-a-half years from 
the time of closing the contract. As this is such an ex- 
ceptional stroke of business in connection with the iron 
trade we feel bound to offer our congratulations to the 
Glasgow pipe-founders who have been so fortunate in 
securing the order. Let us hope that it may be a profit- 
able one to all concerned.— Engineering. 
—————- > 


Railway News. 


Ground was broken at Dixon, Ill, on the 24th ult., 
for the Rock River Valley Railway. 


The Pekin, Lincoln and Decatur Railway company 
was organized at Springfield, Illinois, on the 24th ult. 


The Southern Pacific Railway Company has contrac- 
ted for the building of the great bridge across the 
Colorado river, at Yuma. 


The Wisconsin Central Railway is being pushed rap- 
idly northward. The track layers will reach Elk River 
between the 15th and 2oth of August. 


It is likely that the proposal made by the Grand 
Trunk for a complete fusion of the Great Western and 
Grand Trunk Companies will be carried out. 


The contract for rebuilding the Huntington Avenue 
bridge, over the Boston and Albany Railroad, substan- 
tially out of old material, has been awarded to Edmund 
Rice & Co. for $20,000. 


Itis said that the locomotive shops of the New York 
Central and Hudson River Railroad Company in New 
York are to be removed to some station between New 
York and Albany, as soon as the present lease expires, 
which will be next fall. 


The San Fernando Tunnel through the San Feman- 
do Mountains, on-the Southern Pacific Railway, is 6,- 
966 feet, or one mile and- 1,686 feet in length. The 
character of the rock is such as to necessitate a lining 
ot masonry of great strength. 


The subject of building a narrow-gauge road to con- 
nect Cincinnati with Venice, Butler County, via Mount 
Airy, either from South Cumminsville up West Fork, or 
from the Cincinnati, Hamilton and Dayton Railroad 
Depot, in Cumminsville, ap Badgley Run, has been 
talked over some time, and, accordingly, a meeting of 
the solid men of Mount Airy, Venice and Cummins- 
ville was held at the school-house in Mount Airy, to 
take the matter into serious consideration, and ascertain 
what could be done towards giving the project a start. 


Work on the Toledo end of the Columbus & Toledo 
Railway has been sadly interfered with by the very 
moist condition of the weather. It was expected at the 
opening of the season that the grading would all be com- 
pleted, ready for track-laying, by the first of July, but 
the continuous rains have so interfered with operations 
that the work is some 60 days behind hand. However, 
it is expected that by good management and dint of 
push, track will be laid the entire length by the first of 
November. 


Articles of incorporation were filed with the Secretary 
of Colorado on the 25th inst. of the Trinidad, New 
Mexico and San Juan Railway Co., to run from Trini- 
dad to Taos, New Mexico, and Parrot City and Silver- 
ton, Colorado. There is also a prospect that the Den- 
ever and Rio Grande road will soon be extended south- 
ward from El Moro to Cimmaron or some other point 
in New Mexico. This action is hastened “by the recent 
aggressive attitude assumed by the Kansas Pacific in 
pushing their branch southward, 
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Contractors’ Intelligence. 


Contractor Beaumont, who has been employed on the 
Hoosac Tunnel line railroad work at Shelburne Falls, 
Mass., fails for $20,000 and has small assets. 


The new Central Avenue bridge over Neponset river 
at Tileson & Hollingsworth’s paper mills is to be 60 feet 
wide and 158 feet long; the contracts have not yet been 
awarded. The contract for the abutments has been 
awarded to Fredrick J. Fuller, of Quincy, for about 
$8000. 

We learn from Halifax. N.S., that a contract for the 
construction of the Eastern Extension Railway from 
New Glasgow to the Strait of Canso, with a steam 
ferry across the Strait to Cape Breton ; also tor a branch | 
international railroad from Truro to Pictou, has been 
awarded by the local government to H. Abbott & Co. 


The contract for the plumbing and gas fitting for the 
Michigan State Capitol, at Lansing, has been awarded | 
to Messrs. Waite & Williams, of Toledo, Ohio. The | 
Capitol building was commenced nearly four years ago, 
and will be completed December Ist, 1877. There has 
been $1,700,000 appropriated for the erection of this 
building by the Michigan Legislature, and the entire 
cost, when completed, will be between two and two and 
a half million dollars. 


Chas. H. Strong, C. E., of Cleveland, O., is engaged 
upon the construction of the breakwater for the protec- 
tion of the harbor of that city, the contract having been | 
awarded him last September, by the United States Gov- 
ernment. Some seven hundred feet of piling have been 
driven during the present season, The total length of 
the breakwater is about one and one half miles and its 
estimated cost $1,500,000. From the nature of the 
work it is hardly probable that it will be completed for 
a considerable number of years. 





The West Chester Park extension includes the build- 
ing of two bridges, one over the Boston & Providence 
Railroad and one over the Boston & Albany, and the 
filling of a long stretch between. The contract for fil- 
ling has recently been awarded to Erza G. Perkins for 
$50,000. The work on the two bridges was begun 
about the first of June, but is not progressing very rap- 
idly. Michael Mehan has been awarded the contract 
for the abutments. The bridge over the Boston & Al- 
bany road has been contracted for by the Leighton 
Bridge and Iron Works Company of Rochester, N. Y., 
for $110,000, and the one over the Boston & Providence 
will be built by the Delaware Bridge Company. 


Work has fairly begun on the new Dover street bridge, 
Boston, by George H. Cavanaugh. The contract price 
for the bridge, exclusive of the draws, is $70,000, and 
the work will probably occupy till December. The 
structure will be of oak and southern pine, The road- 
way will be 43 feet wide, and the sidewalks on each side 
will be eight feet wide. There will be two iron sliding 
draws similar to the Federal street bridge draw, and 
they will be moved by horse power. The bids for these 
will be closed to-day. Mr. Cavanaugh’s contract in- 
cludes the building of two siphons for Cochituate water. 
These will be sunk fourteen feet below low water mark, 
will be 150 feet long, and when ready to be sunk in po- 
sition will weigh go tons each. The city will furnish 
the pipes. 

——————_o< 


The Resources of Oregon. 





We abstract the following interesting account of the 
rivers, railways and genera] resources of Oregon from 
one of our far-west exchanges : 

The population of Oregon is not far from 108,000 
souls. The commercial emporium of the state is Port- 
land, with a population of 15,000, situated on the Wil- 
lamette River, thirteen miles from its junction with the 
Columbia. 

The principal river is the Columbia, which is navi- 
gable throughout the year to the Willamette, one hundred 
miles from its mouth ; and thence eastwardly with two 
interuptions, the Cascades and the Dalles, where there 
are railway portages, to Priest’s Rapids in Washington 
Territory, 396 miles from the ocean ; and on its tribut- 
ary, the Snake River, to Lewiston, in Idaho, 470 miles 
from the Pacific. The Willamette is navigable for ocean 
steamers and sailing vessels to Portland, 110 miles from 
the sea, and for riversteamers for one hundred miles, 





| other railway, the Oregon Central, is in course of con- 
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during six months of the year. The obstruction caused 
by the falls of this river at Oregon City has been over- | 
come by means of locks. Several tributaries of the Wil- 
lamette are navigable during the winter season. 

There is regular communication by ocean steamers 
between Portland and San Francisco, Washington Ter- 
ritory, British Columbia and Alaska ; and by river boats 
to all points on the Columbia and Willamette rivers. 

The Oregon & California Railway is now complete 
to Roseburg, in the Umpqua Valley, a distance of two 
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than to understand the conditions which have produced 
what is shown. 

What is correct or even indispensable in one country 
may be wrong and inapplicable in another, owing to the 
differences of material, climate, labor, wants, and so on, 
and the conditions of the country should, as before 
pointed out, form an element of considerable weight in 
either estimating or adopting machines or processes 
shown at Philadelphia. 

The first thing to be noticed is the insular position of 


hundred miles. From Roseburg a stage route, 275 miles America. It is cut off, as it were, from the rest of the 


long, leads to Redding, in the Sacramento Valley, the 
present terminus of the California railway sytem. An- 


world where similar industries and pursuits exist. The 
amount of travel which passes between Europe and 
America does something to acquaint engineers and 





struction from Portland up the west bank of the Wil- 
lamette River, fifty miles of which are already complet- 
ed and in operation. 

A cargo of wheat can be shipped from Portland, Ore- 
gon, to Europe, for less money than from Chicago, the 
great grain market of the west. During the harvest years 
of 1874-5, filty-five cargoes of wheat and flour were 


shipped from Portland direct to the United Kingdom. | 

The governor of the state in his last message to the | 
legislature, delivered September 16, 1874, says: ‘* The | 
| value of our exports has reached a sum certainly exceed- 


ing $10,000,000. I estimate the export value of our 
wheat and flour at nearly $4,000,000, gold ; of oats, other 


grain and fruits, $1,000,000; of wool, hides, meats, cattle | 
and horses, $2,000,000; of salmon, at $1,500,000; of | 


lumber and coal, at $1,000,000 ; of gold, silver and iron, 
at $1,500,000. This exhibit for a population of one 
hundred thousand is almost without a parallel.” It is 
one hundred dollars for every man, woman and child in 
the state. 

ssn leak accent scab 


The Hudson River Tunnel. 





Active preparations are now in progress for the con- 
struction of the Hudson River Tunnel on the Jersey 


shore. The entrance to the tunnel is located on Jersey | 
Avenue, near Fifteenth Street, and the excavation will | 


be carried in a north-easterly direction, terminating in 
Washington Square, New York. The tunnel will be 
two miles in length, and it is calculated the cars will 
pass through it in three minutes. 


will be twenty-three feet in width. The shaft at | 
the foot of Fifteenth S reet, Jersey City, is 100 feet in | 
circumference and the brick wall is three feet and four | 
inches thick. The shaft has been sunk to the depth of | 


twenty feet, and will be further excavated to the depth 
of sixty-two feet, when the excavation beneath the river 
will be commenced. The machinery for the work is 
now in position, and it is stated that the excavation of 
the shaft will be completed within twenty days. The 
eastern grade of the tunnel is two in a hundred feet, de- 
scending from Jersey City, then ascending on the New 
York side two in a hundred feet. As soon as the shaft 
is sunk to the required depth a few feet will be exca- 
vated in the tunnel, when an iron cylinder with hinged 
doors will be inserted, so that the laborers can proceed 
with the work. Compressed air will be forced from the 
surface into the cavity. Very little blasting will be nec- 
essary, the first vein of rock being 1,100 feet from the 


New York side, and the rock is soft. The depth of | 


earth over the masonry will not be less in any part than 


thirty-five feet, so that no injury can occur from thean- | 


chorage of vessels. The cost of this stupendous enter- 
prise will be $15,000,000, of which $10,000,000 has 
been already subscribed. After several legal contests 


the Hudson River Tunnel Company has been triumph- 


ant, and the president, Colonel Haskin, declares his de- 
termination to proceed vigourously with the work.— 


—————-(7 <> —__—___—_— 


Machine Tools at the Philadelphia Exposi- 


tion.—No. Il. 


In the present article it is proposed to set forth, in as 
brief a space as possible, some of the causes which pro- 
duce those characteristics of American engineering 


The road bed | 


manufacturers with the improvements and changes made 
| in each country. The scientific press does more. But 
| these means of information reach only the travelling 
and reading classes, and leave, as we very well know, 
| erroneous opinions existing about many things. Noth- 
ing acquaints the people of one country with the indus- 
| try of another like an exchange of products, tools, and 
machines. There is, in fact, no other way of rapidly 
| and thoroughly introducing new improvements into a 
country. The American estimate of European industry 
is especially wrong, as it generally confounds North 
with South Europe, and is, moreover, in many cases 
| based upon wrong premises. It is no uncommon thing 


| to meet those in America who imagine certain manufac- 
tures to have been founded and begun in their own 
country, which, on the contrary, had been long and well 
practiced in Europe previous to the time of their intro- 
duction in America. These things are alluded to here 
to show the results of an isolation from the records and 
examples of Europe. There are not more than six 
places, we believe, in America where copies of British 
or other foreign patents can be examined, and the Gov- 
ernment, instead of promoting inquiry into the indus- 
tries of other countries, seems intent on shutting out 
| such information. 


| A duty almost proscriptive is fixed on machinery im- 
ported into the country. Even the exhibited machines 
sent to Philadelphia from foreign countries cannot be 
sold except by payment of a duty by the purchaser. An 
| American manufacturer or engineer who wants to pur- 
| chase an example machine to be tested with his own or 
as a model from which improvements can be gathered, 
must first pay the value of the machine and then twen- 
ty-five per cent. additional to his Government for the 
privilege of buying that which is to promote home indus- 
try. If the expense of constructing machine tools was 
greater in America, there might be some reason for such a 
tax, but the fact is that many kinds of machine tools are 
cheaper in America than in Europe, if estimated by their 
capacity, and we venture to say that there will be few 
foreign machines exhibited at Philadelphia which cannot 
be made in America at the prices obtained in Europe, 
and this notwithstanding the enhanced price of labor, 
material, and other elements of machine-making, caused 
mainly by the tariff. 

These circumstances should not be lost sight of in 
accounting for much that is peculiar in American prac- 
tice, or, as we should say, much that is wanting in that 
practice, because if in America, as in most European 
countries, examples could be imported free of tax, there 
is every reason to believe that still greater progress 
would have been made in many kinds of manufacture. 

Another, and perhaps the principal cause which oper- 
ates to produce so much originality as is seen in Amer- 
ican tools and machines, is what may be called individ- 
uality, the propensity for acting for oneself instead of 
in combination with or in deference to precedents. This 
faculty of mind which pervades all classes, and more or 
less affects every branch of manufacturing industry, is 
nearly the opposite of that spirit which in Europe has 
fostered trades-unionism. Individualism exists of course 
in all countries in a greater or less degree; without it 
the standard of workmanship would be lost, and self- 
respect destroyed, but nowhere else have the circum- 
stances of a country produced and maintained indepen- 





practice which we pointed out in our last number. It | dent action so much as in America, and nowhere else 
might be said that in cases like the present, when facts have the results been so marked. The principal causes 
and results are arrived at, there is nothing gained by | Of this self-reliance have been in the circumstances at- 


searching after the causes which have produced them 


tending the settlement of the country, an isolation from 


but such.a view is wrong if any permanent good is to | precedents, before mentioned, while perhaps something 
result from an exhibition. It there is anything to be | is due to the form of government. With the causes, 
either imitated or avoided, no assistance can be greater | however, we have nothing to do here, farther than to 


New York Herald. 
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trace particular results in engineering practice. 

Causes which produce change must, at the same time, 
render change easy and possible; a corollary is that 
facility of change leads to instability. 

The individualism which in America leads to inces- 
sant innovation therefore produces instability in ma- 
chines and processes of manufacture. This is a matter 
to be well considered in examining and forming opin- 
ions of American practice ; it is an element which deter- 
mines in no small degree the designs and workmanship | 
of machines and tools ; their life is short until superseded | 
by improvements, and it would be thought folly to waste 
material and labor in securing a little extra advantage 
in the operation of a machine which it is expected must 
soon make way for another, 


This is of course a rule | 
with many exceptions, nevertheless one which directly 
or indirectly has. greatly influenced the quality of mate- 

rial, workmanship, and durability of machines. In 

some branches of manufacture the nature and quality of | 
material has had considerable influence in modifying | 
In the manufacture of 
wood, for example, the material worked has, by reason 
of dimensions and quality, and various exceptional uses | 
to which it has been applied, produced tools and ma- 
chines scarcely known in Europe. 


implements and processes. 


‘Bent work,” a 
branch of considerable extent and requiring many 
special machines, is enabled to exist only by the long 
straight-grained and tough timber found in America. 
Planing machines for wood require to be nearly twice 
as large, or to work double as much surface as in 
Europe, and fixed cutters are not employed. Wooden 
vessels are employed for many purposes where metallic 
ones are used in Europe. In the city of Chicago alone | 
there were consumed during 1875 nearly two and a half | 
millions of barrels, kegs, firkins, &c., for packing mer- 
chandise. 

The nature of the market for which machines and 
tools are furnished is an influence which must also be | 


taken into account in forming opinions of American 
Nearly all machines and tools are sold within 
the country instead of being exported as in the case of 
English makers for example. 


practice. 


The terms of sale are 
If a machine is ordered | 
in America by a responsible firm it is sent by the manu- 
facturer, and a guarantee of successful performance is | 
always understood as a condition in furnishing machines. 
A manufacturer may demand and receive payment 


very different for this reason. 


previous to sending machines, but this in no way relieves 
him from the responsibility of a guaranteed performance, 
and if a machine proves imperfect it must be taken 
back and the money refunded. Public opinion and the 
good name of an establishment demand this. One 
maker of machines, near Philadelphia, who has been 
loug in business, gives his customers the choice of re- | 
turning any machine not proving satisfactory after a 
trial of thirty days. 

To those in Europe who regard America as the land 
of bad faith and trickery, such things as these may | 
seem strange, and it may be wondered how there can be 
standards fixed for determining when machinery is effi- 
and when it is not. 


cient A few words will explain 
First, buyers do not so often depend on those 
who furnish machines and tools, as in Europe, for opin- 


ions as to what is required fora certain work. 


this. 


Every | 
one engaged in a business assumes to know, and gener- 
ally does know, what is required in the way of machines 
and tools, and orders them accordingiy. Second, by 
reason of intercourse between manufacturers and work- | 
men, the great amount of travel and other causes, | 
nearly all the processes in the more extensive branches | 
of work are generally understood. This is especially | 

Any intelligent | 
workman is expected to know what the performance of 
a standard machine should be, and the closer bond be- | 
tween employer and employed enables proprietors to | 
avail themselves of the aggregated amount of knowl. | 
edge represented in their works. 

The market for machines and tools is, therefore, a 


true of iron and wood manufatures. 


very peculiar one in America, and orders are given and | 
executed with a greater amount of good faith and fair- | 
ness than it would be possible to maintain in a trade | 


consisting mostly of export, 
Competition is another among the causes which give 

characteristics to American practice, and while such 

rivalry should be taken into account in criticising ma- | 


| ishment 


| prices while paying high wages for short hours. 


| es. 


chines, tools, and products there is but little to defend 





the aspect under which it appears in America. Legiti- | 4d many other things, go to make up the difference. 


mate competition, efforts to produce better work or 
even to diminish prices without lowering quality is, as 
the old saying teaches, “the life of trade,” but a shame- 
ful copying of everything which reaches a successful 
sale, and often without the least change, is a kind of 
competition, if such it may be called, which is reprehen- 


| sible in the highest degree. This kind of copying has 
| in America been carried to an extent for which there is 


no parallel in Europe. The only protection in produc- 
ing improvements is in procuring patents, and this 
affords but little safety from imitations. Damages for 
the infringement of patents are limited to the proved 
benefit which has accrued to the infringer by reason of 
his using a patented improvement. Suits at law are 
tedious, expensive, and as in all countries, uncertain, be- 
cause of the difficulty of explaining technical matters to 
courts. One evil resulting from the patent system in 
America, and perhaps applicable to some extent in all 
countries having patent laws, is that an impression 


| exists that whatever is not patented is public property, 


and at the mercy of all who choose to appropriate it. 
This is a state of feeling hardly agreeing with the argu- 


| ment that invention is a thing of natural right and like 
| other kinds of property. 


The most serious and damaging form under which 
this imitating practice appears in America, is in attempts 
to cheapen machinery and tools by employing inferior 
material, and omitting work which is necessary to in- 
sure durability and good performance, while the articles 
produced are represented as the same with those of bet- 
ter quality. This it may seem does not accord with the 
critical nature of the market just pointed out, but the 
pressure felt from a want of capital and the struggle to 


| make small means reach as far as possible, does much | 
| ing machine Americans have to pay about twice their 


to support a market for what may be called ‘'sham” 
products. It is not for a moment contended that decep- 
tions as to the quality of what is produced are more 
common in America than elsewhere, but there is more 
eflort given to supplant excellence with saving. The 
price of a machine or tool isa matter of twice the im- 
portance in America that it isin Europe. The means 
of purchase are limited and interest on investments is 
also much higher, so that everything favors competition 
in price which generally is the same thing as competi- 
tion in quality. 
tained in many branches of manufacture that will be 
hereafter noticed, an excellence which has caused aston- 
Such articles are generally 
those where the quality is apparent and subject to con- 
stant tests—hand implements for example. 

The influence of manners and social customs upon 
the engineering interest in America is considerable, not 
only in determining the cost of producing, but also the 
quality of what is produced. One or two things may 


in all countries. 


| be noticed without going far into the economical part 


of the subject, which is not intended here. The indi- 
vidualism before alluded to, and its effect upon the rela- 
tions between employer and employed, is beyond doubt 
the main reason why the Americans can compete in 
A 
day's work and the wages received for it are in America 


considerations exchanged between man and man, rather 


than between master and servant; to give a short day's 
work would in a sense bring the same ignominy toa 
workman that to pay in bad money would to an em- 
ployer. The distinctions of social life which must exist 
in all countries, are not in America carried into the 
workshop and countingroom. For an employer to give 
workmen a holiday, or in any other way pay them for 
hours not worked would be resented with scorn. There 
is but one incentive which will produce good and effi- 
cient work, and that is an idea of equitable exchange, 
and the sense of self-respect in workmen. These things 
‘are taken advantage of in America, and the result is 
that labor there paid at one shilling an hour, produces 
cheaper work than labor of the same kind at three- 
pence an hour can do in several countries in Europe. 
Three thousand miles of expensive transport does not 
hinder American engineers from successfully compet- 
ing with Swedish firms who have copied their machin- 
The difference in the quality of labor cannot of 
course account for all this, attendant conditions must be 
taken into account, such as the improved processes 
which the American system encourages and the Europe- 
an system repels. Lost time from holidays, dissipation, 





With all this, however, there is main- | 


Ea 


| 





The vast extent of the country, diversity of climate, 
products, and wants, the intermingling of many nation- 
alities, a vast system of inland navigation, the constant 
emigration from east to west which is going on, with 
many other things which could be named, all tend to 
give a peculiar stamp to mechanical industry, just as 
they do to manners and customs. There remains, how- 
ever, one thing to be noticed, which is the scarcity and 
rental value of capital, briefly alluded to in a former 
place. The amount of capital in America is in the ag- 
gregate large, but spread out over the vast country, and 
estimated in proportion to the uses and wants which 
exist, there is a great scarcity. This consideration js 
unquestionably one which more than all others gives a 
peculiar stamp and character to American practice. 

To trace the ultimate effects resulting from high rates 
of interest on capital in America, would be a matter of 
some difficulty, and is not to be attempted here. One 
or two only of the most prominent will be noticed. 

A paucity of capital generally tends to concentration. 
We are apt to say that where wealth is plenty, vast 
works are possible, and will be built, but on the contra- 
ry, as facts in America prove, monopoly by concentration 
is more apt to be a result of a scarcity of capital. No 
one person being able to found a large business, many 
join together, and the result is not only a concentration 
of capital, but a concentration of skill, judgment, and 
that power due to organization ; hence in America where 
capital is scarce, we see the largest works and monopo- 
lies, some of which are oppressive in the highest degree. 
One only need be mentioned, the manufacture of sewing 
machines. The “companies” sell their machines in 


| London for a little more than half their price in New 


York ; hence for the credit of having developed the sew- 


value for all machines purchased at home. The pro- 
duct is forced into Europe by skilled mroduction, assist- 
ed by a tax on American buyers. The patents on which 
this combination and others like it are founded, have in 
many cases no force unless supported by influence and 
capital, are merely dumb figures set up to give an osten- 
sible air of justification when smaller enterprises are 
crushed out by legal processes. This tendency to con- 
centration and monopoly is no doubt an indirect result 
of the scarcity of capital and high rate of interest. The 
effect has been to improve certain branches of manufac- 
ture, but whether a similar progress would not have 
been made if there had been no combinations, and 
whether the public are finally to enjoy the advantages 
due tosuch improvements, are problems not easy to 
answer. 

A theory of political economy is that profits are or 
should be as the interest on capital, but this rule does 
not apply to circumstances at this time existing in Amer- 
ica. The profit realised from the manufacture of ma- 
chines and tools is less than in Europe, that is, the price 
at which the products are sold is less different from the 
cost of producing. The plans for thrusting middlemen 
in between the producers and the consumers are not so 
perfect. The commissions éxacted by mercantile pro- 
cesses are, perhaps, not one half as much in America as 
in Europe, so that comparing products by their final 
price to the consumer may not be a fair way of deter- 
mining a manufacturer’s profit; but there are other 
means of ascertaining the profits resulting from capital 
invested in engineering business, such as the growth and 
success of ventures, and popular opinion, either of which 
are more reliable than deductions from general statistics. 

The disposition to venture on new enterprises is in 
America due to the rapid increase of demand rather than 
the realization of large profits. Every one wants to do 
business for themselves, and feels that whatever is pro- 
duced must be absorbed somehow, hence money is bor- 
rowed at high rates of interest because of the risk, the 
amount is as smal] as possible because of this high 
interest, and the result is a demand for cheap machines 
and tools. The fluctuating market produced by the 
rapid development of a new country is one of the most 
difficult to supply, and everything considered, there is 
one conclusion to which every circumstance in America 
points, namely, that there has been an extraordinary 
adaptation of means to ends, and to estimate what has 
been cone in the engineering arts in América, we should 
not be too hasty in applying the standards of older and 
difierent countries.— Engineering. 
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NEW METHOD OF IMPROVING HARBORS. 


For many years it has been a serious question how 
to preserve the harbors on our Gulf coast. The condi- 
tions involved are in many respects similar to those on 
our northern lakes, the chief thing to be guarded against, 
being the closing of the mouth of the harbor or bay by 
the sand swept along by the littoral current. Of course 
the device usually adopted in such cases is some form 
of the parallel jetty, which, checking the current along 
the shore left the space between the jetties to be scoured 
out by the action of the tides and local currents or to be 
dredged where these were absent. 

The storms of the Gulf are often quite violent, and 
structures of more than ordinary strength are required. 
All the ordinary forms of timber crib-work or pile jet- 
ties are precluded from the fact that they are soon de- 
stroyed by the teredo navalis, no method of preserving 
timber from their destructive ravages having proved 
efficient. Breakwaters or piers made of stone are not 
practicable from the grea‘ distance it would be necessary 
to transport the stone. Concrete blocks are quite ex- 
pensive and only warranted when there are immense 
commercial interests to subserve which condition does 
not exist at present on the Gulf coast. It is very doubt- 
ful from the ease with which sand finds its way through 
the Port Said breakwater, if loose blocks of Concrete 
would be efficient, or if they would not entirely settle 
out of sight, as the Gulf sand is quite finely comminuted 
and well worn. At any rate some less expensive meth- 
od must be found or else the number of Gulf harbors 
must be comparatively limited. 

In 1874 experiments were commenced on a new 
method of construction at Galveston which is destined 
to be the most important Commercial City of the Gulf 
and to whom the preservation of her harbor is of vital 
importance. 

We have watched these experiments with great inter- 
est and are pleased to record that they have met with 
such success as to warrant the inference that the harbor 
question of the Gulf States is already solved, and by a 
method of construction withal, quite economical. 

The method adopted is by gabions placed in rows so 
as to form a training wall or jetty. The final form and 
method of construction adopted for these gabions is as 
follows: A bottom of two inch planks is first laid 
down, this bottom being 12 ft. long and six ft. wide, the 
ends being semicircular. In holes bored about the 
edges of this bottom pine stakes six feet high are placed. 
Between these stakes wicker-work of cane or willow is 
interwoven, and on the top is placed a plank covering 
similar to the bottom. The whole is securely nailed 
and two 3 inch iron bolts pass from top to bottom, 
binding all solidly together. The bottom is covered 
with a layer of concrete and the exterior is plastered 
over with two coats of cement plaster which takes a 
firm hold on the wattling, and the whole left to dry for 
two weeks. 

In the line of the proposed jetty guide piles are driv- 
en 24 ft. apart and the gabions mounted on flat boats 
and towed out, and launched in position by the guide 
piles. Through holes left in the top they are filled with 
sand by asand pump. A fascine made of brush from 
the cane, is placed between the gabions in order to pre- 
vent the current which may rush through the crack left, 
and excavate large holes. Usually in front of the row 
of gabions a mat of brush held down by concrete blocks 
is placed and is found to prevent effectually any tenden- 
cy of the current to undermine. If great danger is 
apprehended from this cause, two or three gabions may 
be formed into a spur at right angles to the main line 
and these spurs placed at intervals effectually prevent 
undermining. Should one row of gabions prove ineffi- 
cient. as soon as the sand fills in back of them, a second 
tier may be erected back of and parallel to the first, and 
even a third may be required. 

These gabions have withstood the severest storms of 
the Gulf without damage, and the preliminary works at 
Galveston, although comparatively limited in extent, 
have resulted in a much increased depth on the bar, 
and a notable protection of the end of Galveston Island. 
The cost of the gabions in place, with the present expe- 
rience in construction, is about $5.00 per lineal foot. 
The estimate for Galveston Harbor was 37,000 running 
feet of jetty, two tier high, and 20,000 of spur-jetty, 
one tier high, to cost $489,740. 

This is much cheaper than equivalent work can be 








done for on our lakes. Similar gabions here would be 
utterly destroyed by ice. The cement might be omitted 
as there is no danger from the teredo, but it would not 
hold sand and hence would be useless. 





INVESTICATION OF THE LAND SURVEYS. 


Dr. Silas Reed, late Surveyor General of Wyoming, 
has been under investigation. 

The committee speak of the old law, which required 
all persons taking a contract to survey public lands to 
be practical surveyors, and of the change which now 
allows one party, when a contract is taken by a firm, to 
be the moneyed man and unskilled. Of the regulation 
allowing this, the committee say: 

“This regulation, made as is claimed, in pursuance 
of law, enables surveyors-genera] to award heavy con- 
tracts to favorites who have no knowledge whatever of 
the work to be done or of the manner of doing it, and who 
scarcely ever go into the field. As surveying contracts 
are always awarded at the minimum sums allowed by 
law, the profits realized are generally very large in pro- 
portion to the amount invested by the moneyed man of 
the firm. This system of partnership in surveying was 
somewhat improved by Dr. Reed, very much to the ad- 
vantage of the moneyed man of the firm, who, as ap- 





pears from the testimony, was not only not required to 
do any work, but did not sign a contract, give a bond, 
take the oath, or advance any money. Under the doc- 
tor’s system the moneyed man did no work and assum- 
ed no responsibility. He was a silent partner, with 
nothing to do except to receive his share of the profits. 
This system was put into practical operation in the 
spring of 1874, when the first contracts were let by Dr. 
Reed after his re-appointment.” 

The committee goes on to state that several promi- 
nent parties were interested in these contracts, ‘and 
that Dr. Silas Reed, the Surveyor-General of that Terri- 
tory, violated his official oath by awarding contracts for 
surveying at the maximum price, upon condition that 
the deputies would divide their profit with men who 
gave no equivalent for the money they received.” 

In conclusion ‘to prevent similar misappropriations in 
the future, the committee recommend that the law reg- 
ulating surveys be so amended as to impose a penalty 
upon Surveyors-General who may award a contract to 
any one not a skilful surveyor, and also a penalty upon 
any person receiving a contract who may neglect or re- 
fuse to superintend the work allotted him in person.” 

It would appear that the system of letting contracts 
on our public land surveys was not all that could be de- 
sired. The conclusion is strengthened by the unfortu- 
nate history of the Department of the Interior for the 
past few years. We well remember the survey of the 
western boundary of Wyoming Territory which, al- 
though not properly under the head of land surveys, or 
necessarily connected with Dr. Reed, was let by con- 
tract by the Dept. of the Interior. The survey itself 
was an unmitigated fraud, no pains being taken with 
measurements for distance or any proper astronomical 
observations for direction. The contractor seemed 
anxious only to complete his job at the earliest practica- 
ble moment, and draw his pay. The boundary itself is 
probably out many miles. So it would appear as if there 
were some grounds for an investigation, if conducted in 
the proper spirit. We know nothing in regard to the 
present controversy except in a general way, viz: That 
the present law is very defective and gives ample oppor- 
tunity for fraud. We clip the following from the Bos- 
ton Advertiser : 

‘*In regard to the report of the committee on expen- 
ses in the Interior department,—making a variety of 
false charges against Dr. Silas Reed, late surveyor-gene- 
ral, Dr. Reed, in a note to this paper says :— 

«+++The surveying law was not violated, nor do the 
committee prove that it was. No incompetent surveyor 
executed a contract under me. No deputy received a 
dollar more than the price named in the law and uni- 
formly paid by me for many years. My deputies stood 
high for honesty and capability, and executed the most 
thorough surveys to be found in the Rocky Mountain 
territories, which a ten years’ experience as surveyor- 
general enables me to state without fear of successful 
contradiction,” etc. 





THAT misfortunes never come single handed is illus- 
trated by the recent loss in the British iron-clad fleet. 


——————eEEEEeE 


Whether these losses be due to ignorance or carelessness 
or both, for carelessness is more often due to ignorance 
than otherwise, it is not our province to determine. In 
the loss of the ill-fated Captain by capsizing, the result 
was one predicted by many naval constructers. The 
Vauguard was sent to the bottom by a collision with the 
Iron Duke resulting from the most culpable carelessness. 
Lastly the explosion of the boilers of the double-turretted 
iron-clad, Thunderer, on the 15th of July, while getting 
up steam for her official trial, has raised the question as 
to whether the officers of the British navy are competent 
to handle those engines of war which England's strife 
to maintain her naval ascendancy obliged her to build. 
Only 77 men injured of whom about yo have died ! 
Of course this is terrible in any case, but it amounts to 
little, if the proper lesson is learned. As to the accident 
itself. The vessel had eight boilers of the common low- 
pressure type. The safety valves were supposed to blow 
off at 30 Ibs. The boilers themselves may have deteri- 
orated during the lapse of three years when they were not 
in use. In the mean time, while speculation was rife, the 
official report developed the fact that when the boilers 
were tested by hydraulic pressure the steel wedges by 
which all the safety and relief valves were held fast, were 
not remuved at the conclusion of the test. They were 
forgotten. We all know what followed, and yet, it did 
not happen in America. Such accidents carrries us back 
to the old times on the Mississippi. But those were days 
of unadulterated recklessness and not of ignorance and 
unmitigated carelessness. 


SOME interesting facts have been established by the 
Challenger Exploring Expedition, which has just re- 
turned to England. At great depths in the sea the 
temperature always sank to near the freezing point of 
fresh water, and the conclusion is that the great mass of 
the water in the troughs at the bottom of the AUantic 
and Pacific is derived from the Southern Sea. The 
deepest sounding made was in 4400 fathoms or about 
five miles. The depth of the Atlantic averages about 
2000 fathoms, and that of the Pacific about 2500 fath- 
oms. Over large areas the dredgings revealed large de- 
posits of chalk or microscopical remains of organisms 
which all live within too fathoms of the surface. Ata 
depth of 3000 fathoms, however, the bottom was found 
uniformly to be a species of red clay which could not be 
accounted for, as the surface was full of the chalk-pro- 
ducing organisms: ‘* Whether it is decomposed pumice 
stone vomited out by volcanoes, or whether, lastly, it has 
something to do with that meteoric dust which is being 
continually rained upon us from the spaces of the uni- 
verse,” is equally a mystery, says Sir Wyville Thomp- 
son. The deep-sea fauna were found at all depths, 
although they decrease in number as the depth increas- 
es. The animals found were very generally diffused, 
though differing in some respects in the various locali- 
ties. 





THE appropriation asked for the harbor at Michigan 
City was $50,000, for South Chicago, $5,000 and for Chi- 
cago, $5,000. The first sum was intended to push the 
piers at Michigan City to an early completion as every 
engineer knows the necessity of pushing jetty work rap- 
idly on a sandy shore in order to head off the deposits 
which are sure to make in the contemplated channel 
way. The two latter sums were merely for repairs to 
the piers, the harbor at South Chicago being in excellent 
condition and also the harbor of Chicago except the 
harbor of refuge on the lake front in which a considera- 
able amount of dredging will have to be done in order 
to make it fairly available for our heavier lake craft. Let 
us see how the Senate inits inscrutable wisdom has re- 
vised the estimates. For Michigan City, $30,000, for 
South Chicago, $20,000, fur Chicago, $5,000. Not 
enough for Michigan City to enable the work to be done 
efficiently and ultimately with economy, and the engi- 
neer-in-charge is cudgeling his brains to make clear to 
his mind what shall be done with the appropriation for 
South Chicago. Some can be used for the extension of 
the south pier and the rest will probably be used for 
raising corner lots above datum. Many people, and 
possibly the Zimes, oreven the 7ribune,would infer that 
some legislator, high in authority, had an interest in 
South Chicago real estate ; but such suspicions are not 
of our mind. We can see in it the recognition that 
Chicago's site was located too far north by ten miles 
and statesmanship is endeavoring to right the accident. 
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BIDS FOR COOK COUNTY COURT HOUSE Here are five stones all supposed equally good and at | 150,000 feet of stone of the larger dimensions; that is 


STONE. 


It is not often that we feel called upon to ventilate a 
public steal, but during the week, a job of such magnif- 
icent proportions having been all but consummated and 
in such a glaring and barefaced manner, we feel justified 
in laying the facts before our readers in order that they 
may draw their own conclusions. 

Some time since the County Commissioners advertised 
for bids for the stone for the county portion of the Court 
House and City Hall building, estimated to cost between 
These bids were to be based 
on an estimate of 317,000 cubic feet of stone, cut and set 
in the building complete. 


three and four millions. 


The following are the most important of the bids : 
LIMESTONE, 
Patrick Fanning (Lemont).... 
Wm, McNeil & Son, (Lemont) 
Chas, A. Orleans (C. & W. Co,) 
John Atkinson.... ... pa 
lomlanson & Reid (Lemont)........ 
W. C. Deakman (Lemont) 
Isaac Graveson 
Earnshaw & Gobel 
Boldenwick & Hennie.... alk 
Sevmour, Talcott & Co, (Lemont) sekeadedve 
Chas. Messenger (Lemont).............000e0seeeus 


535,000 
540,000 
555,041 
550,000 
608,450 
612,041 


669, 129 


775,000 

946,260 
BEREA (OHIO) SANDSTONE, 

Isaac Graveson 

Patrick Fanning.... 

Tomlanson & Reid 

Earnshaw & Gobel............... 

Boldenwick & Henmie................ 

Ginley & Nunnemacher.... 


447,000 
500,000 
§56,000 
595.354 
620,000 
6S9,go0o0 
AMHERST (CLEVELAND) SANDSTONF, 

John Atkinson 
Patrick Fanning 
Chas. A, Orleans 
Wolf, Price & Kerber.. ssvasnewewse ee os 
Batchian, Grade .& Baits: .ccccsccsvcsccscdecveseses ‘ 
Boldenwick & Hennie stiteceu nen 

AUX SABLE, MORRIS, (ILL. ) SANDSTONE, 
Isaac Graveson peseieccsetows 
John Atkinson : 
Woif, Price & Kerber 
Wim. McNeil & Son 
Patrick Fanning.......... 
lomianson & Reid 
Boldenwick & Hennie 
Daniei H, Call 
Ginley & Nuannemacher 
Henry Harms, ; 
Batchelor Gibson & Smith... 


500,000 
530,000 
541,229 
575,480 
713,000 
750,900 


426,000 
442,000 
473,892 
431,000 
456,000 
495,000 
550,000 
595,000 
§97,000 
600,000 


John Atkinson, 408,000 
Wolf, Price & Kerber.. 
BUENA VISTA SANDSTONE, 


Isaac Graveson 
John Mueller oes 


Thomas Cummings—Bedford limestone in the rough, 
60 cts. per cu. foot for all sizes; with Wolf, Price and 
Kerber’s bid for cutting, making in building complete, 
$601,000. 


$ 506,000 





645,000 | 


730,000 | 
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reasonable rates, and the question now seems to rest on 
which will make the handsomest building, and whether 
it shall be limestone or sandstone. If sandstone, Au | 
Sable is cheapest, but we should prefer Berea as a better | 
and handsomer stone. If limestone, Lemont is the 
cheapest but Bedford is enough handsomer and better 


| in every way for the purpose to give it the preference. 


Let us see what was the action of the council. First 
they decided that it would be best to keep the money at 
home. Of course that excluded all but Lemont stone. 
Some are unkind enough to say that this action was de- 
termined upon before proposals were advertised for, and 
that ‘‘ outside” men were invited to bid to give the ap- 
pearance of fairness. Others assert that this protection 
of home industry had reference to the lining of commis- 
sioners’ pockets. 


j 


Be that as it may, supposing the coun- 
cil to accept the lowest limestone bid, the county would 
pay $50,000 for its paternalism, or if Berea stone was 
The committee go farther than that 
and give the contract to Edwin Walker for the sum of 


taken, $44,000. 


for the same stone; $269,000 more than Isaac Grave- 


| son's bid for Au Sable ; $248,000 more than his bid for 


622,000 | 


499,572 


523,000 } 


Edwin Walker, for Lemont limestone in the rough, | 


for all sizes, average 87 cts. per cu. foot, and with cutting 
and setting aggregating $695,000. 

We have had the pleasure of examining the samples 
presented, and certainly, from the lot, very excellent 
stone can be selected and the County Commissioners 
should have no difficulty in deciding, especially after a 
personal inspection at the bidders’ expense. 

Of the sandstone, the Lake Superior is undoubtedly 
too dark, and the Buena Vista has acquired a bad repu- 
tation in connection with the Custom House, although 
with careful selection it might do, as many buildings in 
this city are built of it and it stands well. The Aux Sa- 
ble stone strikes us as being too friable, although it is 
said to be a good stone and especially adapted to stand 
fire. The Amherst stone is a handsome stone and has 
given satisfaction in this city and, in fact, in all the lake 
cities wherein it has been used to a greater or less ex- 
The Berea stone is a finer grain than the Amherst 
and certainly a most handsome stone and highly spoken 
of. The Berea or the Amherst is the best of the sand- 
stone group for the purpose. 

But two limestones, the Lemont and the Bedford, 
were offered. 


tent. 


The Lemont is a magnesian limestone 
The Bedford, 
however, is altogether the handsomest and undoubtedly 
the better of the two, and is so admitted Ly all the 
council but two, and by most of the stonemen them- 
selves. The experience with limestone in this city in the 
great fire was not favorable to its general use, and many 
would have doubts as to the propriety of its use at all. 
Taking the lowest bids on those stones generally ad- 
mitted to be available, they stand as follows ; 
Au Sable sandstone— Isaac Graveson........$426,000. 
Amherst 500,000 


447,000 


and has been much used about here. 


a 


—John Atkinson 
Berea > —Isaac Graveson..... 
Lemont limestone —Patrick Fanning 


Bedford 


“ 





Berea ; $195,000 more than John Atkinson’s bid for 
Amherst, and $94,000 more than Thomas Cumming’s 
bid for Bedford. 

Their reasons for this action may be stated in brief: 
1, Walker lives in the county; 2, He owns a quarry ; 
3, His quarry is extensive enough to furnish all the 
stone of a uniform quality ; 4, The only quarry of Le- 
mont stone from which stone of sufficient size can be 
taken, and lastly, as giving the other reasons greater 
weight, it is said he spent the most money. 

The answer to the first is that Patrick Fanning also | 
lives in this county. 
men. 


| 
| 
$695,000 or $160,000 more than Patrick Fanning’s bid 


2. He can furnish ample bonds- | 
3. He had made arrangements with the stone | 
companies to furnish him with stone which can readily | 
be done of uniform quality. 4. He can obtain stone of | 
sufficient dimension and lastly, it is said that the pocket | 
lining which he furnished was too thin. 

Walker’s bid is also informal on its face, and we un- 
derstand his property is so mortgaged that the lien on 
his quarry would not be worth the paper on which it 
could be written. 

We further understand that Walker’s bid makes pro- 


vision only for delivering stone in the rough at the dock, 


cutting and setting, the county, as soon as preliminaries 
are adjusted, to be at the expense of hiring a stone yard | 
and hauling the stone to the building, which will swell 
his bid to $800,000. 

Of course there was a wrangle in the committee but 
the vote was finally taken and deserves to go on record. 

Ayes—Commissioners Carroll, Cleary, Conly, John- | 
son, and McCaffrey—s. 

Noes—Commissioners 
Schmidt—3. 

During the wrangle Commissioner Conley informed 
the members who now opposed the Lemont stone that 


Guenther, Lonergan, and 


they had promised to vote for that stone even if it came 
15 or 20 per cent. higher. 

Next Monday evening the report of the committee 
goes to the Board of Commissioners and but one result 
is anticipated, viz., that the report of the committee will 
be adopted. 

To those who do not know the nature of the bid the 
following estimates will be of interest: 


To THE JoINT COMMITTEE ON PUBLIC BUILDINGS 
AND SERVICE—Gentlemen: In compliance with your 
request, I have revised the bill of quantities of rough 
stone required in the construction of Cook county 
court-house, with a view to determine the relative quan- 
tities of large and small stones required by the present 
contract, and beg leave to state that the quantities do 
not differ materially from those contained in the printed 
forms of proposal now before you. 

The total quantity of rough stone required is 317,000 
cubic feet, of which quantity 185,000 cubic feet may be 
classed as large stones, carrying from 25 to 100 cubic 
feet, so that nearly two-thirds of the stones are of the 
larger dimensions required by the plans, although not 
quite that proportion. 

If the dome, the arches, and smaller domes should be 
built, together with the west half of the building prop- 
er, there would be required in all, that is to say, for the 
whole structure, 984,000 cubic feet of stone of all dimen- 
sions, of which quantity 634,000 feet, or twice the quan- 
tity certified in present proposals, would be required for 
the building proper, and 350,000 feet would be required 


435,000 | for the large and smal] domes, and the arches complete. 
—Thomas Cummings..... 601,000 | Of the 350,000 feet thus required there would be about 
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to say, stones varying from 25 to 80 cubic feet. Very 
respectfully, J. J. EGan, Architect. 

. S—If the dome is built to the roof level, about 
300,000 feet will be required, and about 110,000 feet of 
this quantity would be stones varying from 25 to 100 
feet. 


When it is remembered that the bids were for 317,. 
000 only, and that the county is likely to build the entire 
building, negotiations now being matured for that pur- 
pose, it would appear that this is likely to be one of the 
collossal steals of the age. 


DRAINACE FOR HYDE PARK. 


The peuple of Hyde Park have been much exercised 
about the overflowing of land in the southern portion of 
that township, owing to the present high water in the 
lake. Recently a topographical survey of the town has 
been made by engineers Bristol and McLennan, cover- 
ing the region from Sixty-seventh street to the north 
end of Calumet Lake. About 5,000 acres were found 
to be below Chicago datum, or about a foot and a half 
below the present surface of the lake, and much more 
so low as to be practically under water. Much of this 
land is at present valued at $1,000 per acre and would 
be doubled in value with efficient drainage. Various 
schemes are suggested for relief, the one most seriously 
considered being a broad ditch for the more elevated 
portion, and pumping works for the lower portion No 
doubt these schemes are entirely feasible and their esti 
mated cost, $100,000, is moderate enough, considering 
the interests involved. At a meeting of the property 
owners, on Tuesday evening, the following was adopted 
which certainly looks as if the interests of what is des- 
tined to be a great manufacturing center will be con- 
served : 

WHEREAS, It is quite apparent that ample drainage 
can be provided and established, and completely redeem 
the low lands in the southern portion of the Village of 
Hyde Park: 

Resolved, That the wish and opinion of the proper- 


ty-owners at this meeting is that the municipal authori- 
ties take immediate steps to decide upon a sufficient and 


| complete system of drainage for that portion of Hyde 


Park south of Sixty-third street, and that, after the 


| adoption of the plan, every reasonable effort be made to 


carry it into immediate effect. 


JUDGE Johnson has rendered his decision denying the 
motion for an injunction to restrain the further construc- 
tion of the New York & Brooklyn bridge, on the ground 
of obstruction to navigation. In consequence work has 
been resumed with greit activity. 


IT is reported that a company is forming in Paris for 
the purpose of holding a great International Exhibition 
in 1880. It will be on the Champs de Mars and is to be, 
in all respects, a vast improvement on previous exhibi- 
tions. It is estimated to cost $7,000,000. 


INDIA-RUBBER collectors have confirmed the report 
of Mr. Gogorza in regard to the low pass across the 
Isthmus of Darien. They report a gap through which 
canoes are dragged from’ the Cacarica river into the 
Paya, one of the tributaries of the Tuira river. These 
reports are also confirmed by a resident miner and by 
the Indians of the region. Surveys are to be com- 
menced by Nov. 28th and a report made to the Colom- 
bian government within six months thereafter, when we 
shall know more definitely in regard to the feasibility of 
the route. All the news thus far is certainly encour- 
aging, but we fear that Mr. Gogorza is doomed to disa- 
pointment on that route. 


WE learn from the Hydraulic Engineer that a genius 
named John N. Poager, of Cincinnati, Ohio, has patent- 
ed an idea which he may find not original when some 
engineer desires to use it. He proposes in the water 
supply of cities to employ two reservoirs, one situated at 
a moderate hight for service pressure, and another at a 
hight sufficient for fire purposes. Both of these reser- 
voirs are to be kept full, either by pumping, or some sys- 
tem of gravity supply, when that is available. The pat- 
ent laws are by no means an unmixed blessing. About 
every idea is patented and it is almost impossible for an 
engineer to make any combination or design tor a piece 
of work without some shark who is alway; sute to be 
lying around awaiting such an opportunity, sueing him 
for infringement or a royalty. This would not be so 
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bad if the patentee would confine himself to original de- 
vices. But when he takes up old ideas or mayhap ideas | 
which cannot be found in the Patent Office records, then 
it becomes an unmitigated nuisance. The patenting of 
an idea is wholly wrong except it be embodied in a con- | 
struction. The idea of a man patenting a reservoir sys- | 
tem which in itself is not new. First we know, some | 
man will patent a method of building cities and running | 
municipal governments, 





On Aug. 8, the Chair laid before the Senate a commu- 
nication from the Secretary of War, inclosing a letter 
from the Chief of the Engineer Corps, remonstrating 
against the proposed amendment to the River and Har- 
bor Appropriation bill limiting the availability of the ap- 
propriation for the improvement of the Southwest Pass 
of the Mississippi River. He expresses the opinion 
that, if the amendment should be finally adopted, it will 
stop the work of dredging, and intefere with the com- 
merce of New Orleans. In the present uncertain state 
of affairs at South Pass the precaution of the Chief of 
Engineers is undoubtedly proper. 








‘* A New Pavement.” 





BY F. H. COBB, C. E., Washington, p. c. 





{Written for Engineering News ]} 

In your issue of July 22d, there is an article from 
the Beloit Free Press describing a new pavement 
patented by E. McDonald of Beloit. As about every- 
thing has been tried in Washington from a gravel road 
to Neufchatel rock, it was with peculiar interest that I 
read of this new competitor fur roadway honor. 

The article in question contains this paragraph, after 
describing the material: “But the chief and most im- 
portant feature of my invention consists in the employ- 
ment of metal bolts or plugs as shown, which renders 
the face of the pavement practically indestructable, and 
at the same time presents a sufficiently rough surface to 
prevent the wheels of vehicles from sliding thereon, and 
also giving enough roughness of roading surface as to 
effectually prevent horses or other draft animals, or even 
pedestrians from slipping thereon.” 

In regard tothe first point. It is claimed that the 
introduction of iron bolts will prevent the wearing 
away of the surface, and thus preserve the wood for an 
indefinite period. This would be a proper remedy if 
that were the real trouble. But experience has shown 
in this city that it is not because of the wearing of the 
ends alone of the blocks, that the roadways become un- 
even but because of the rotting of the entire blocks. 
We have all the different varieties here, wood treated 
and wood untreated, but with one or two exceptions 
they have all proved a failure. I have yet to see a sin- 
gle instance, in which the surface of the block has worn 
any appreciable unevenness, where it was not caused by 
decay rather than travel. The few streets paved with 
wood (Cypress) which are in sound condition after four 
years use are a proof of this. The surface, except 
where settlement has taken place is as even as when first 
laid. 

Any crack or crevice which admits water hastens de- 
cay. However closely fitting the blocks may be at 
first, the constant passage of heavy travel will tend to 
loosen them, and admit water into the very place where 
it is most destructible. So that while the bolts render 
the surface indestructible, they actually hasten the de- 
cay of the entire blocks. Among such woods as do 
not decay, I have shown that here at least no such pro- 
tection is necessary. Perhaps some of the requirements 
of a pavement in Beloit do not obtain in Washington. 
We are seldom troubled with slippery roadways. To 
be sure there are times when great care is need in driv- 
ing, but these are the exceptions. Asa general princi- 
ple it may be safely stated that no more accidents occur 
here on wood than on any other pavement. But admit- 
ting that this does exist to some extent, will iron bolts 
prove the proper remedy? Will they not themselves 
wear smooth in a short time and be worse than wood 
alone? We have in our city iron sidewalks and cross- 
ings, designed, especially by grooves and cross-lines, to 
prevent slipperiness. But they are always avoided on 
that very account, and nearly all have been removed. 
Then too the bolt heads will afford an uneven surface 


for the horses feet, being worse in this respect than 
small cobble stones. 

On account of these things, Mr. Editor, it does not 
seem to me that this improvement will be a success. 


Water Routes. 





The following table in regard to the lockage and dis- 
tances from Chicago and Duluth to New York and Mont- 


| realis ofinterest. The figures given on the Georgian 


Bay and Lake Simcoe route are all approximate and 
probably somewhat in excess. 


‘oO! 
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Supervising architect, Potter has resigned and Mul- 
let resumes his place probably. 


The introduction of water into Newburyport, Mass., 


is discussed. A public meeting will be held next week | 


in favor of Holly water-works. 

Dallas, Texas, is calling on New Orleans and Shreve- 
port to give Northern Texas an outlet for her grain 
which has grown to be the principal article of export in 
that region. 

The work of building the New York and Brooklyn 
bridge is to go on speedily if no further legal interference 
is made. It is thought the first wire will be stretched 
across the river this week. 

The government lock at Eureka, on the upper Fox 
river, is completed, and is a very fine structure. Dred- 
ges are at work cleaning the channel, and by Sept. 15 
the river will be open from Green Bay to Portage. 

The new iron bridge over the Hudson river at Fort 
Edward, N. Y., was finished on Monday, a large num- 
ber of hands being employed the major portion of the 
day in placing the girders in position and laying the 
track through the bridge. 

It is said that a Bostonian has offered to supply the 
borough of Birmingham, Conn., with waterby the Holly 
system, lay the receiving pipes, furnish material fora dam 
etc., for $45,000, and take pay in the borough’s bonds, 
payable in twenty years, at six per cent. 

Steamboating on the upper Mississippi is becoming 
difficult, on account of the low water. The bar opposite 
the landing at Madison, Iowa, has become quite trouble- 
some. The $10,000 appropriated by Congress to im- 
prove the same will probably be ample to restore the 
channel to its prior course. 

Ft. Wayné, Ind.,.is just now troubled with injunc- 
tions in regard to her water-works. Some of the citi- 





| zens are trying to restrain the Common Council from 
letting the contract for their constuction to other than 
the lowest responsible bidder. Consequently there has 
been some excitement in Ft. Wayne. 


For the present the work of dredging the river at 
Cleveland, Ohio, has stopped. Up to the time the work 
ceased 180,000 cubic yards of earth had been removed, 
which left the river with about fifteen feet of water, and 
| in better condition than it has been before in many years. 
| The work was being done at 14% cents per cubic yard, 
The work on the new dam of the Worcester, Mass. 
| reservoir is progressing satisfactorily, and it is thought 





by the commision in charge that all danger from springs 
in the ground is past. Esek Sanders of Grafton has 
accepted the invitation to become a member of the mixed 
| commission, in place of Mr. Charles E. Whitin, who de- 
| clined to serve. 


| The production of crucible cast steel in the United 
States last year amounted to 39, 401 tons as compared 
with 36,328 tons in 1873. Open hearth steel was made 
in the United States last year to the extent of goso tons, 
as compared with 7ooo tons in 1874. Other descrip- 
| tions of steel were produced in the Unitee States last 
year to the extent of 12.607 tons, as compared with 9353 
| tons in 1874. 


The work of clearing the new channel at Eagle Ilar- 
bor, Lake Superior, will be completed in a few days. It 
is 60 feet in width, and will be marked by range buoys. 
| The next work in hand at that point will be the deepen- 
| ing of the old channel, and when this is finished there 

will be a uniform channel 120 feet wide with sufficient 
| depth to enable craft of the largest size to enter the har- 
| bor. 


| On Tuesday of last week the first stone of the rew 
| locks of the St. Mary's ship canal was laid with appro- 
| priate ceremonies. Gen. Wetzel inspected the stone, 
pronounced it properly laid and indulged in a speech 
| which was followed by others all agreeing that this ca- 
| nal is destined to be the way of a mighty commerce. 
| The business through this canal in 1875 was 1,290,- 
| 729 tons. The locks are built on a new plan and the 
sluice-ways are situated under the floor, the filling of the 
lock taking place from the bottom. 


The Syracuse Fonrnal says that it is a prophetic fact 
that very few first-class boats are now seen on the canals 
of New York, and as none are being built nor likely to 
be built while the present depression continues, it fol- 
lows that the day is not far distant when there will be 
but very few boats of any kind fit for use. There is 
now no inducement for building boats, and owners of 
new ones cannot earn the interest on the capital invest- 
|} ed. The railroads seem determined to ruin the canals, 
and with the assistance of state officials high in authori- 
ty are making good headway. 





Ata meeting of Chicago and Clinton capitalists, at 
Clinton, Iowa, August 4th, a company was formed to 
construct a pontoon railway and wagon bridge across 
the Mississippi, under the act of congress passed two 
years ago. The bridge is to be similar to the one at 
McGregor. There will be $100,000 stock ; nearly that 
amount is already taken. Engineer J. E. Blunt, of Chi- 
cago, is engaged to make surveys at once and locate the 
bridge. It is expected to build it within the next few 
months. The bridge, besides affording wagon way 
across the river here, will give the Prophettown branch of 
the Burlington railway and the Western Union railway 
entrance to the city, previously denied by the North- 
western Railway Co., controlling the present bridge. 


Two mortars, intended for use in connection with the 
life saving stations at this port and Grosse Point, have 
arrived at Chicago and are thus described. The mortars 
are a little over one foot in length. They rest upon iron 
beds of great strength, 12 by 18 inches in length and 
breadth, and are inclined at an angle of 15 to 20 degrees. 
they have a bore six inches in diameter; with an inner 
chamber for the cartridge. Each mortar is provided 
with 12 24-pound balls. These balls all have'strong wire 
arms, fitted in grooves, to which the rope intended to be 
carried to a stranded vessel can be attached. The rope 
will in reality be fastened to a spring about a foot in 
length, and this spring hooked onto the ball-the spring is 
intended to relieve the rope from the sudden great strain 
that it would otherwise be subjected to when the bail is 
projected from the mortar. The rope used in connec- 
tion with these mortars will be small, the object to be 
accomplished with it being the same as is accomplished 
by heaving lines on steam and sail vessels, viz.: to assist 
in getting a larger line to a vessel. 
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Special Correspondence of Engineering News.] 
i 
Those who will take the trouble to examine the arti- 
cles exhibited, of the class above named, will find evi- 
dence of successful effort to improve, in various ways, 
the instruments in common use, by the invention of 
various devices, the most important of which are the fol- 


lowing: a higher power and greater definition in the | 


telescopes ; better and more complete means of adjust- 
ment, and greater adaptability of construction and size 
to the purpose for which the instrument, whatever one it 
may be, is to be used. Very likely other improvements 
may be found as our examination of the exhibits made 
by the different makers proceeds. 

I first called at the collection of W. and L. E. Gurley 
of Troy, N. Y. As many of their instruments are used 
in the West, the readers of the NEWs will, no doubt, be 
pleased to learn what they are doing. I was very cour- 
teously received by Mr. Arms, the representative of the 
firm, who took every pains to have me see and under- 
stand their work, Asa matter of curiosity, the first 
thing he showed me was a transit, of their usual pattern, 
made of aluminum. This instrument was practically as 
heavy asa glass one would be. 
lift it. 


method of brazing it is as yet unknown, at least to these 


It was a surprise to 
Since this metal abrades so easily, and since the 


makers, there was some ingenuity required in its con- 
struction, The graduations are upon silver and the 
bearings are all hard bell-metal. I was informed that 
fifty per cent. of the price of the common brass instru- 
ment was added to buy one of these. Whilst the metal 
is about as costly as silver its lightness enables the mak- 
ers to offer them at the price named. 

I was then shown Pearson's Solar Apparatus which is 
added to a transit instrument so as to enable the user 
to run by the sun as with the solar compass. For the 
benefit of those who do not understand this addition to 
a transit, I will say that there is a short axis secured to 
the transit axis, perpendicular to the plane of that axis 
and the center line of the telescope. This short axis is 
the polar axis of the instrument when it is used as a 
To this polar axis is attached the usual 
the instrument as a solar 
transit, the levelling is done by means of the long level 
on the telescope, the latitude is set off on the vertical 
limb, and, the sun’s proper observed declination being 
set off on the declination arc, the instrument is “ set” 
exactly as a solar compass would be. When the instru- 
ment is once set the lower plate is clamped to the spin- 
dle; the telescope may then be moved and the work 


carried on from the lower plate as a base. 


solar transit. 


declination arc. To use 


It seems to 
me that this arrangement possesses certain advantages 
over the old arrangement. These are as follows: great 
reduction in the level error; fewer and more easily made 
adjustments, and less liability to get out of adjustment. 
It is well known, and to no one better, perhaps, than to 
the Messrs. Gurley, that there is at least one very diffi- 
cult and tedious process in the construction of the com- 
mon solar compass. That is the process of insuring the 
parallelism of the axis of the latitude arc to the plate. 
This is not the only one but there is not space here for 
more. In the new arrangement of course this difficulty 
is avoided, for the transit axis fulfills the office and it 
is not very difficult to put that at right angles with the 
vertical axis. Now whilst there are these manifest im- 
provements there yet remains one important matter un- 
explained. How is the polar axis of Pearson’s Appa- 
ratus adjusted at right angles with the transit axis of 
the instrument upon which it is placed? This question 
T hope to see answered in ENGINEERING NEWS, and not 
only the process, but the whole apparatus, illustrated. 
It seems to me that there has here been made a great 
improvement upon the solar compass. Great accuracy 
I hope that an ex 
haustive series of tests will be made and published re- 
garding it, to which I shall be glad to lend any aid that 
I can, and T would here suggest a method for such tests 
if I had not already devoted too much space to this 
matter. 


is claimed for it by different users. 
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Engineering Instruments at Philadelphia. 














































My attention was next called to the method of mak- 
ing pivot caps or rests for compass needles. These are 
now made of steel and are considered far superior, by 


the makers, to the ordinary agate, ruby, or sapphire 
centers. 
form of a flat hollow cone. 


The stone caps had to be worked out to the 
The tool that did this cut | Here are shown but four instruments. 






























































incomparably fine character of the familiar Wurdeman 
work, There is a smal] equatorial telescope upon its 
pedestal, furnished with very complete appliances indeed. 
There is with it a complicated micrometer eyepiece with 
tubes for illuminating the diaphragm, graduated circle 
attached, making a very complete affair indeed. Besides 
this there is a set of seven other eyepieces. There is an 
altitude and azimuth instrument with about a twelve-inch 
limb. Dr. Hilgard’s appreciation of this instrument was 
so keen that he bought it for the coast survey. It has 
three microscopic micrometer verniers to the horizontal 
limb and has two to the vertical. The wyes are of a 
somewhat peculiar construction, coming out with a curve 
directly from the center of the instrument above the 
plates. A complete seven-inch limb transit theodolite, 
so called, is also shown. There is one feature about it 
that it would be well if all instrument makers would 
adopt. That is the three legs to each wye, the two 
outer ones being curved so that their feet stand well in 
towards the center of the plate, whilst the middle one is 
directly under the bearing. The little level exhibited is 
neat and complicated and fitted for certain purposes no 
doubt with great care, but not suitable for common 
rough work. It has a needle, segmental vertical circle, 
horizontal graduated circle, and a gradientor attached. 
J. B.D. 


very slowly and imperfectly at and near the vertex of 
the cone. It was very difficult to get perfect caps. They 
were rejected in great numbers. Now a certain grade 
of steel is used, of which Mr. Arms could not give me 
the name. A piece of this steel is prepared of the 
proper size in the soft state; an indentation is made in 
it on the proper side by a highly polished and hardened 
punch of just the right form to fit into a cap, after which 
the steel is hardened by the Mercury process. Of course 
the right shape is obtained at once and it is only neces- 
sary to rub up this surface somewhat. Now whilst the 
pivot is as hard as fire and water will make it, and have 
it stand, this cap is harder. Few or nearly none of 
these caps have to be rejected upon trial, and of course 
all appreciate the value of superior mountings for a mag- 
If the test of use shall substantiate the 
claims of this cap it will certainly be quite an important 
matter. I believe they have been out for a year or two, 
perhaps more, already. 


netic needle. 


I was also shown a neat little arrangement of a reel 
inside of a plumb-bob for winding the string upon by 
simply turning the knob that usually sticks up out of 
the top of a plumb-bob. It worked very rapidly and 
nicely. When the string is to be lengthened just pull 
on the plumb-bob. 

There is also shown an apparently good adjustable- 
legged tripod for mining transits, and for use upon very 
rough ground. It is very stiff and well secured. 

But the best exhibit of all was the manifestly earnest 
desire to do better work and give better satisfaction. 
Whilst my experiences with some of the work of this 
firm have not been pleasant I am much pleased to be 
able to assure those who read this that all I saw and 
heard was such as to give me confidence in their endeav- 
ors to please at this time. Indeed it may become evi- 
dent upon slight investigation that any firm that means 


a 


Engineering Field Work. 








[Written for Engineering News.] 
Ill, 

Two years ago there were more Engineers employed 
upon the surveys incident to railroads, than on any other 
class of work, but it is doubtful if any more are now en- 
gaged in this kind of work than in other departments of 
the profession. Still, as the field work in the location 
and construction of railroads is of so comprehensive a 
character it will be well to consider it carefully and in 
detail. 

The three classes of surveys, viz: Preliminary, loca- 
tion and construction form as good divisions as can be 
suggested for this subject, and we will consider them in 
order. 

The object of a Preliminary survey is to ascertain 
whether it be feasible to build a line of railway between 
two points upon the surface of the earth, and this infor- 
mation is obtained for certain parties who wish to make 
money in some way or other by constructing or having 
such line of railroad constructed. For this purpose the 
parties employ a more or less competent engineer to 
make these surveys giving him authority to employ one 
or more field parties according to the magnitude of the 
work, and the money they may think they can spend up- 
on it. If only one party is employed it is sometimes 
under the direction of the chief engineer himslf, but more 
commonly under an assistant employed by him. 

The organization of this field party is usually as fol- 
lows : 

1. The Assistant Engineer in charge of the party. 

2. The Transitman whose work is the running of the 
line and keeping of all notes thereof. 

3. The Leveller whose work is taking the levels, draw- 
ing the profiles and making the estimates therefrom. 

4. The Level roadman, assistant to the Leveler. 

5. The head chainman who should also carry the tran- 
sit rod and get therewith the lines given by the transit- 
man. 

6. The hind chainman, who should also number the 
stakes and keep track of all distances measured. 

7. From one to five axemen according tothe amount 
of chopping needed for the work. 

The above may be considered as all the men needed 
for the professional part of the work, and if the country 
is inhabited will be all that will be employed; if there are 
only a few inhabitants a team and driver may be ad- 
vantageous, but if uninhabited and it becomes necessary 
to take a camp outfit, at least two more men are indis- 
pensable—a teamster and a couk, the latter being a very 
important member of the party. 

The duties of the engineer in charge of the party are 
too many for enumeration here, but he has to see that 
the greatest amount of work possible is done for the 
money expended ; his business is to get information for 
the chief engineer and to keep his party running with- 
out delay. A word of brotherly advice to him’may not 
come amiss and is meant kindly if it is not necessary. 

In selecting your party for a start use judgment and 


to succeed in the manufacture of engineering instru- 
ments now, must seek to do a high class of work in their 
department. This I believe this firm are now doing. 

I next examined the work of James Prentice of 164 
Broadway, N. Y. Ilere are shown the instruments in 
common use. No new devices were apparent upon a 
short examination. The instruments are shut up in a 
glass case and no one was present to show them. 


are of solid construction. 


They 
All the separate pieces of a 
transit are shown neatly laid out for inspection. This 
may be an object for those engineering students, who 
never saw the like before, to visit the case. There are 
yet many schools where they teach about these things 
but do not teach the things themselves as Coleman Sel- 
lers demands they be taught. There is also in this case 
one of those wonderful seventy-five or eighty dollar pro- 
tractors. It is a great credit to its maker as it certainly 
is a fine peice of work. It has double opposite verniers, 
clamp and slow-motion screw, folding, pricking points, 
and all of the usual elegant paraphernalia of its kind. 
And I suppose there are people who use such instruments 
for I frequently see mention of them in catalogues of 
drawing instruments; but I will here take space to say 
that a good straight edge, dividers, scale, and table of 
natural tangents, give far more accurate results, where 
extreme accuracy is desirable, and these things we can 
all possess. 

Next is the case of Knox and Shan, 716 Chestnut St., 
Philadelphia. Here is a small case of instruments of 
the common types but of what now must be regarded 
as of quite primitive construction. They are quite 
“Plain.” But I have no doubt they are in favor with 
the by no means small and uninfluentia] class who are 
possessed of a strong dislike for “extras” and “ toggle- 
ments.” These makers claim to be the oldest in the 
United States. 

I then visited the exhibit of Fauth & Co, of Washing- 
ton, D.C. This firm succeed Wm. Wurdeman. They 
seem to very worthily do it too. Whilst they do not ex- 
hibit engineering instruments, strictly speaking, still all 
of the profession are interested, undoubtly, in the very 
exceptionably high class of work which they do. It is 
foo fine for common uses and of little value for rough 
purposes. But for these makers, or some like them, 
however, this country could not now command the re- 
spect it does for the high degree of reliability and accu- 
racy of its coast and lake survey work. What has 
therefore such a direct bearing upon our national repu- 
tation can be viewed with patience, at least, I think. 
They are of the 
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your knowledge of human nature; don't get two men who 
have any feud with each other in the same party if it 
can be helped. Study your men all the time and be frank 
and free with them ; do not talk much with them in 
working hours, but watch all hands very closely, for the 
first few days especially. Remember that your men are 
men, and treat them well, show them that you know 
how the work should be done, but don't “nag” them 
all the time; if you have a horse, don't keep them at 
work till dark and then ride off and leave them to walk 
three or four miles to supper, but either quit work in 
decent season or lend your horse to some fellow who is 





fagged, and walk in with your men ; don't hang round in 
the morning and let your men wait for you, but pick up 
an ax or rod and start first for the work ; get into good 
training for walking, and if you start for supper last, pass 
all the men on the road ; don’t shirk work yourself, and 
don’t let any body else shirk ; never ask a man to do any 
work you would not be willing to do yourself,—we re- 
member “ stripping to the buff” and wading a stream 
four feet deep when the cakes of ice were coming down, 
because we thought the men hung back and did'nt want 
to go into the water ; don't worry the transitman’'s wits 
out of his head by asking him questions ; find out what 
he is doing and recording, but dont crowd him too hard 
or bluster about him ; dont swear habitually before the 
men if you can help it, you may want to swear at them 
some times, and if not used to it they will be more apt 
to obey ; don’t scold a man when you are angry yourself, 
if you can help it, but wait and talk to him after supper, 
when you have cooled down, 

In selecting a camp outfit be especially careful to get 


a good cook, and we advise a good cooking stove of cast 
iron with enough pipe to draw well—we remember a 


sheet iron stove which had to be taken down every 
morning and the soot kicked out of it before a fire could 


be made to “ draw, " and we also remember the satisfac. 
tion with which the boys kicked the miserable thing to 
pieces after it had been “returned” at headquarters, 
We are more particular in this matter not only because 
we like to be well fed, but because men must be well 
fed in order to work well—and you must remember that 
poor food will make bad temper and bad work, and that 
the interests of your employers demand that you keep 
your men contented with their job.-——So much for the 


care of the men. 


Don’t let your leveler get too far behind the transit 
work, and see that he checks his levels and establishes 
benches at proper intervals. After the work is well start- 
ed you will be obliged to go ahead and make yourself 
familiar with the features of the country and select the 
points where your line must be run. A preliminary line 
is usually run without curves, and the work of the transit 
man is much easier than in location surveys and the line 
work is much more easily carried on than when locating, 
and this brings us to the work of the transitman, But 
before leaving this part of the subject let me remind 
you, that as your work progresses, you will have to come 
in contact with the property holders and residents of the 
country, and you should always bear in mind that you 
represent large interests and can give them by your 
manner a favorable or unfavorabe impression as you 


choose. 


The transit man has the hardest work of the party to 
perform ; he has to stand with one eye at his instrument 
as long as the men can set stakes, and then when he is 
called up, the whole chain and axe force have to be idle 
till he arrives at the place where they are and has set up 
and lined his instrument ; he is supposed to direct the 
work in the absence of his superior, to know the topo- 
graphy of the country ahead and run his line to suit 
the ground—to keep all the men at work and not let 
them loaf around—to keep all notes and if possible 
sketch all the topography; to act as chief assistant in 
every way, to be bookkeeper and cashier of the party; if 
in camp to purchase supplies and see that things go 
right generally. The skill of the transit man in the 
field consists in his realization of the peculiar features of 
the ground and his judgment in running to them, and 
to his being able to work under mental pressure. The 
mere instrumental work in a preliminary survey is easy 
to do as it consists only in running bearings, noting 
angles and giving the line to the men at the chain. A 
few words to the transitman. Carry your instrument your- 
self,—don’t let any of the men take it at night unless 


you are just ready to drop with fatigue. Your men may 
r to carry your instrument, as a com- 


very probably o! 
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mon courtesy, or even to make friends with you, but 
don't accept such favors; among working men, from 
which class your chainmen and axemen will most prob- 
ably come, there is but one standard of comparison, and 
that is strength, and although one of them may be per- 
fectly willing to shoulder your fifteen Ib. transit for 
three or four miles you wil! not gain his respect by let- 
ting him do it for you. If you have not strength make 
up for it in endurance and quiet pluck, and if you want 
to grumble don't do it before the men. You and the 
engineer-in-charge must be in perfect accord, at least in 
appearance if you want to further the interest of your 
employers and your own also, In setting up a transit 
on sideling ground it is generally better to put one leg 
of the tripod up hill and two down, but you must exer- 
cise a little common sense in the matter; try to keep 
the lower * parallel plate” as level as possible, as by so 
doing time in * leveling up” will be saved ; try to make 
youself master of your instrument as there is a great 
range in the value of transitmen, and try to “set up” 
each time a little quicker than before and also a little 
better. The acme of setting a transit may be consid. 
ered reached when one shove on each leg of the tripod 
brings the * plumb-bob" exactly over the point in the 
stake, while the instrument is found level “ both ways." 
Try and see how many times you can do this every 
day, but don't waste time studying how to do it at each 
" Tt is rather better to keep the plates clamped 
together at zero, and do all lining ot the instrument 
with the lower clamp and tangent; take bearings on 
both fore and back sights as you may detect errors in 
reading angles by so doing, ant be careful to record 
which way angles are turned. It is most convenient to 
run your transit ahead always and read the same end of 
the needle if the instrument is in as good adjustment as 
it should be. The stability of the adjustments difler very 
widely in different instruments, We have worked with 
an instrument for three months which never had to be 
touched, and also with another from the same maker 
which would not reverse truly for the day, although ad. 
justed every morning ; it becomes necessary, therefore, 
to learn the peculiarities of your instrument, and know, 
not guess, at its condition at all times, The reversal 
should be tested each morning before going to work un- 
til you are sure of the instrument. Learn which way to 
get the slack of the tangent screws and to do good work 


with a poor transit. 
The leveller on a preliminary survey may have to work 


at his best to keen up with the transit party, and as the 
leveller and rodman have to work completely in unison 
we will give them our advice together, as to their field 
work, Of course, in the office, or in camp they are two 
very diflerent people, the leveller being one of the com. 
missioned officers of the party if we may use a military 
term, while the-rodman is about the grade of a sergeant 
only. Still there sheuld be very little difference of feel- 
ing between them. The leveller keeps all field notes 
and the rodmati should also carry a book and keep the 
turning point sights and work out all heights of the in- 
strument and elevations of turning points and benches 
in the field. Readings for turning points and benches 
may be taken to thousandths but for station heights the 
nearest tenth only should be read. 

Make all the vertical height you can in going up or 
down hill as you may save a setting thereby. Study the 
ground as to what is coming ahead and never select 
turning points or set up the instrument without having 
fully considered what is to be done next. 

Be sttre of the adjustments of the instrument and 
that the rod is held “plumb” (if the cross hairs are 
right, the man at the instrument can see by the vertical 
hair if the rod is “plumb” one way, and by gently 
swinging the rod in the plane of the instrument after set- 
ting the target if the target rises above the hair, the rod 
was not held “plumb ;” if the target, on swinging the 
rod, falls below and just comes up to the hair, the rod 
has been held vertically). Make your signals with some 
system, and move the rod according to the signals in 
amount of motion as well as direction. Speak’ your 
numbers distinctly and don't mistake the word seven for 
eleven, or the reverse. 

Levelling can be hurried in open country by employ- 
ing two rodmen and rods and running them alternately, 
the employment of a fourth man to keep notes in such 
case being a great help, although such great haste is 


not often required or desirable. 
Put in benches at least once in 1500 ft. in open coun- 





tryand every tooo ft. in rough country, as it may save 
you a good deal of work ; select good points for bench- 
es and turning points, and always be sure chat the 
instrument may be moved before you move it, and that 
you can find at least half of the turning points in the 
days work. 

In running “check levels” check up the benches 
every mile, and if the agreement is within one tenth 
call the bench right and go on, Try to keep the check 
levels within two miles of each other, as it may save a 
good deal of annoyance. 

The work of the rest of the party is much the same 
for location and preliminary surveys and will be describ 
ed in our next article, The Engineer in charge of the 
party and the transitman are the ones whose work is 
increased the most, and their duties will be described 
again for location surveys, S 

>- ——— 
Graphical Statics. 


HY ANTONIO FAVARO, 


[Translated by the Institution of Civil Engineers from Atti del 
Institute Veneto di Scienze, lettere ed arti, Series TN 
vol, ii, 148 pp. | 


The Author shows in this paper how the modern sci- 
ence of mathematics is founded upon ancient science 
Analysis and geometry have always struggled for the 
precedence, and although the invention of Descartes, of 
representing lines and curves by algebraical equations, 
favored analysis, it is now admitted that geometry gives 
greater facility for representing problems and their re 
sults, in consequence of which it is now used in ques 
tions formerly entirely referred to analysis, 

The step from applied science to practical application 
was made by Culman, who based geographical statics 
on pure geometry, and showed what part it was to play 
in the science of engineering ; and the author, following 
that system, divides his subject into—t, Geometry of 
position, 2. Graphical caleulus, 4 Graphical statics, 

Geometry of position or projective geometry com. 
prises principally the propositions of methematicians, 
such as Euclid, Appollonius, Pappus, Desargues, Pascal, 
etc, remarkable for great penetration and ideas, but 
who are wanting in the scientific invention of the pres- 
entday. Modern geometry employs both the synthetic 
and analytic methods without their disadvantages, The 
first advance in geometrical science was made by Desar. 
gues and Pascal in the sixteenth century; the analytical 
geometry of Descartes was followed by the differential 
and integral calculus and mechanics. At the beginning 
of this century Carnot proposed a new method of study. 
ing the geometry of the ancients, and published * Cor. 
relation des Figures de Geometrie,” “ Geometrie de Po- 
sition,” and “ Theorie des T ransversales.” 

Poncelot followed with treatises on the projective 
property of figures and the theorem of reciprocal poles, 
which originated the schools of Steiner, Chasles and 
Staudt. About the same time Chas‘es in his works on 
ancient and modern geometry treated of the difference 
between pure and applied geometry. Steiner bases his 
system on the metrical and transformable property ot 
figures ; Chasles on the anharmonic ratio, homographic 
division and on involution, and does not make use of the 
law of continuity; whilst Staudt excludes the metrical 
property of figures, and treats geometry independently 
of measure, showing in its full force the law of dual- 
ity and reciprocity by which all plane geometry is ruled, 

The necessity of combining graphic operations with 
numerical calculations in designing has forced engineers 
to seek a uniform method, and as the numerical system 
has been found impracticable, it is now sought to apply 
the graphical method, Moebius having introduced it in 
his ‘* Barycentrische Calcul,” was followed by Gauss, 
Bellavitis and Grassmano, who explain the geometrical 
system’ of calculations. In France the remarkable work 
of Cousinery, “ Calcul par le Trait,” is supposed to have 
been the basis of Culman’s “ Graphische Statik.” In 
the graphical calculus all figures of whatever form are 
represented by lines, and through them addition, sub- 
traction, division, raising to powers and taking out roots 
are carried out. The calculations of sections of earth. 
works for railways and roads are solved by the same 
method, and it is found to be more accurate than the 
approximate method of the mean of two extremes areas. 
It has been used on the Bavarian railways and more re- 
cently in Wartemberg, and it has also been applied by 
Muller and Rankine. 
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The graphical study of mathematics presents clearly or five miles an hour. It does this without creating an Raliway News. 
to the eye mechanical problems which, by the analytical | unusual swell in the canaland with an astonishingly small | eae 
method, are difficult to grasp, and Poncelot has shown | consumption of coal. We have not the data from which 
what use even the industrial mechanic might make of | to state accurately the amount of its towing powers or 
such a study. Cousinery also uses this system in the so- | its costs. 
lution of problems, in his “Calcul par le Trait.” oo 

Culman defines it as the science which shows how the | Engines for Inclined Railways. 
conditions of equlibrium of given forces, representable | 
by means of algebraic expressions, can be found by con- 
structive or graphical methods. With reference to the 
graphical calculus, he assumes for the statics the two 
following propositions relative to the composition of sev- 
eral forces applied to a point—the resulant of several 
forces applied to a point passes through that point, and 
the forces are composed by lines, since they are capable 
of being thus represented. This being allowed, he 
shows the way in which all theoretical statics and the 
practical application of them are resolved in a un- 
iform and simple way by two figures—the polygon 
of forces which gives the intensity of the resultant of the 
forces, and the funicular polygon which determines its 
position. 





Fort Worth, Texas, is now connected by rail with the 
rest ot the world. 


The Rochester and State Line road (N. Y.) will be 
completed to Salamanca by January next. 
The Little Rock & Fort Smith Railway is now com- 


pleted to Cherokee, on the Arkansas River, opposite 
Fort Smith. 


The people along the line of the proposed Chicago & 
Tomah Railway are rejoiced at the prospect that the line 
will be built. 


It is proposed to build a railroad from Fort Dodge, 
Towa, to Fort Ridgeley, Minn., if a sufficient amount of 
local aid be furnished. 

Over 32,000 tons of American steel rails have been 
received in San Francisco from New York during the 
past year for the Southern Pacific Railroad. 

The Boston and Albany are building a new iron 
bridge over the Charles river at Riverside. The bridge 
will have stone abutments and be wide enough for four 
tracks. 




































The Bridgeport (Conn.) Standard of July 15 says: 
‘Messrs. Copeland & Bacon, of this city, have construc- 
ted, under the supervision of Mr. Henry C. Walters 
and from his designs, a locomotive for use on inclined 
railroads, and we yesterday had the pleasure of observ- 
ing its workings on the inclined track, built for the 
purpose of testing its capacity, near the water, just 
above the Congress street bridge. The engine stands 
upon an open platform and is worked by means of a 
strong wire rope which runs from one end of the track 
to the other, making several turns around two large 
drums on the engine, one above the other, the upper 
drum being connected with the steam power by means 
of a huge cog-wheel. The track on which the locomo- 
tive is now being tested rises one foot in ten, and the 
machine will do even better than that. Six of these lo 
comotives are to be built by Messrs. Copeland & Bacon 
for use on a couple of mountain roads—one néar Salt 
Lake and the other near San Francisco. They are four 
miles long and very much curved and do a freight and 
passénger business, connecting two other railroads with 
each other. The locomotive works finely, going up hill 
or down with equal facility, and can be stopped any- 
where on the steep plane without difficulty. When in 
actual use these engines will draw the cars up the hill 
and they will run down without assistance.” 


















The author then describes Cremona’s application 
of graphical statics to reciprocal figures. and Culman’s 
exposition of the use of the graphical method in 
determining statical moments and moments of inertia. 
It is shown ¢@hat though the funicular polygon is the 
simplest method of finding the resultant of a number of 
forces, the theory of the Giratory of Bellavitis, or of in- 
finitely small forces placed at an infinite distance, as 
proposed by Culman, offers the only means by which 
the composition of forces in space becomes possible. 

The engineer, however, seldom has to treat forces in 
space, but generally those situated in a plane, and par- 
ticularly parallel forces, for which he may adopt the us- 
ual method of the polygon of forces and the funicular 
polygon, by which the conditions of equilibrium of a 
frame or of a suspension bridge may be found. The 
graphical method shows clearly the relation between the 
moments of flexure and the breaking weight, it simpli- 
fies the long, troublesome and unreliable calculations 
for finding the most favorable position of a train of loco- 
motives on bridges of various dimensions, and is of 
great help in solving problems relating to irregular fig- 
ures which are so dificult to treat by the ordinary sys- 
tem. It also shows the ease with which moments of a 
superior degree of the same force may be obtained from 
simple statical moments of parallel forces in a plane, 
from which follows the known theorems relative to the 
ellipsvid of inertia and that of the central ellipsoid. 

In treating of frames Culman explains the equilibrium 
of external and internal forces applied to its transverse 
section, and applies it to the internal forces working in 
a rail, and their distribution in figures of the form of a 
crane; and he has also rendered great service to the en- 
gineer by graphically solving the strains on bridges, and 
more especially of continuous girders, in which the mo- 
ments of inertia are continually varying ; and lastly, he 
treats of the equilibrium of retaining walls and stability 


of earthwork. J. K. R. 
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Cabie Towing on the Erie Canal. 





The gauge of the Galveston, Houston & Henderson 
railway has been changed from broad to narrow, the 
work being accomplished on the entire line, 170 miles 
in one day. 
























Fifty-six steamers ply on the watersof Oregon. In 
tonnage they range from 8 tons to 673. All but two 
were built on the Pacific coast—the larger part of them 
quite recently. 










The report that the Pullman cars running on the 
Midland road, England, are not paying is untrue, the 
line paying as wel] as any other line on which the cars 
are run, either at home or abroad. 

A new line called the Chicago, Florida & West Indies 
Railway, has been organized. It is torunfrom Dupont, 
Georgia to Charlotte Harbor, Florida, branches connect- 
ing with Tampa, on Tampa Bay, and Sanford on Lake 
Monroe. 


Work on the Manchester & Keene (N. H.) Railway 
is progressing rapidly between Greenfield and Keene. 
More than one thousand men are at work already, with 
an increasing force daily, and it is expected that the cars 
will run as far as Bennington before the snow flies. 


Engineer H. F. Keith has reached South Egremont on 
his way from Copake in his work of survey for the pro- 
posed New Boston & Poughkeepsie Railway. It is 
about 42 miles from the state line of Mass. to Poughkeep- 
sie. Nounexpected obstacles have yet been encountered. 


A survey for a narrow-gauge railway will soon be 
made on the west side of the Connecticut, south from 
Holyoke as far as Windsor Locks, and perhaps as far 
as New Haven. The matter has been for some time 
under consideration by Holyoke capitalists. 


Work has been commenced between Dixon and Rock- 
ford on the Rock River Valley extension of the Rock- 
ford, Rock Island & St. Louis Railway. It is intended 
to ultimately extend the line from Rockford northward 
to Beloit or Rockton, to connect with the Wisconsin 
roads. 


A mortgage for $32,000,000; $30,000,000 to bear 
seven per cent. interest and $2,000,000 six per cent., 
given by the New York Central & Hudson River Rail- 
way Company to Cornelius Vanderbilt, Jr., and Wm. H. 
Vanderbilt, was recorded in the county clerk’s office at 
Albany, N. Y., on the 7th inst. 


Travellers going through to Boston by the Pennsyl- 
vania Central have their palace cars shoved aboard a 
steamer at Jersey City which takes them by the Battery 
and up East and Harlem Rivers to the New York and 
New Haven crossing, where they are again shoved on 
the track for Boston and other eastern points. The trans- 
fer occupies but little over an hour and and avoids the 
tedious soul-stirring transter through New York City. 


Mr. Bancroft, the Receiver of the Chicago & Lake 
Huron Railroad, states that all obstacles to the comple- 
tion of that line by filling the gap be ween Flint and 
Lansing have been removed and that the work will be 

ressed forward as fast as money and men can do it. 

he road will be in running order from Port Huron to 
Chicago by Dec. 1. The money to complete the road 
is furnished by the Grand Trunk Railway Company, 
which is said to have effected a lease of tite Chicago & 
Lake Huron road. This move, will give the Grand 
Trunk the much-needed outlet to Chicago. 
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The East River Bridge. 
























The New York Post says that the carpenters are now 
engaged in constructing the flooring for the foot-bridge 
to be thrown across the East river, and the cables for 
its support, which have arrived from Trenton, N. J., will 
probably be put in position early next week. The floor- 
ing is a heavy oak lattice-work, in sections twelve feet 
long and four feet wide. 

The manner of placing the cables will be as follows: 
When all the preliminaries are completed the end of the 
first or small cable will be fastened to a large drum on 
the top of the Brooklyn anchorage, carried thence over 
the tower and put on a tug-boat which will pull it across 
the river. It will next be secured to the New York 
anchorage, and then taken back to be united with the 
other end on the Brooklyn side. There will then be a 
continuous line of iron rope from shore to shore, and 
this line will be used for the easy conveyance of the 
large 25-inch steel cables on which the foot-bridge is 
to rest. The clamps to be used are made of brass, and 
will bear a strain of one hundred and seventy-five tons. 
They are five feet long and proportionately thick. 

The work of making the main cables for the princi- 
pal bridge will take at least two years longer. They 
will be stretched across the river by the aid of the cables 
already in position. When 330 wires have been laid the 
process of clamping will begin, the clamps being six 
inches apart. Then 330 more will be laid and clamped. 
When the whole number of 6,270 wires have been thus 
laid the temporary clamps will be removed and the per- 
manent ones, binding all the wires, applied. The cables, 
therefore, will be composed not of twisted but of paral- 
lel wires. At each side of the towers there will bea 
large iron saddle, and in the middle of the towers two 
saddles, each one weighing fourteen tons. 






























































The Lockport (N. Y.) Zimes recalls the fact that 
two years ago a company laid in the canal, between that 
place and Buffalo, a small wire cable, which, attached to 
a peculiarly constructed power, upon a tugboat built for 
that purpose, was used as a means of towing boats. Last 
season, owing to embarrassments which seem insepara- 
ble from new undertakings, little or no success attended 
the enterprise. This season, however, the results have 
been more satisfactory. A portion of the cable was 
taken up and relaid toward the east, and it has been in 
operation from the Guard Lock west to Middleport east, 
a distance of about twenty miles, for the past two 
months. The results have been so satisfactory as to 
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The Boston city committee on bridges opened the 
proposals for building two iron sliding draws in the 
Dover street bridge yesterday. Eight bids had been en- 
tered. The highest was $36,869, and the lowest was 
that of Thomas Leighton of Rochester, N. Y., $14,800. 
Mr. Leighton was awarded the contract. 


A contract has been completed between the Little 
Rock & Hot Springs Railway Co. and W. P. Hanchett, 
for building a single track road from Little Rock to Hot 
Springs, Ark. The work will be commenced on Oct. 1, 
1876, and is to be completed within one year, The 
length will be sixty miles. The cost of grading, laying 
the iron and completing the road in readiness for the 
cars will be about $500,000. 





















induce its projectors, and many others, to believe that 
they have solved the problem of cheap and rapid canal 
transportation. The depressed state of canal business, 
and the fact that nearly all boats carry their own teams, 
has operated against its power, but notwithstanding its 
greater speed has caused many boatmen to avail them- 
selves of its use, especially in the narrow channel and 
rapid current above the locks, where horse-propelled 
boats have a difficulty in making only two miles an hour. 
The cable boat will take a tow of five or six boats and 
propel them easily against this current at the rate of four 
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Contractors’ Intelligence. 


The Baltimore Bridge Company has the contract for 
five bridges at $450,000. 

The Nashua, N, H, Iron and Steel Works Company 
have started up, having received large orders, 


Three car-loads of car-wheels, from the works of 
Barnuth, Richardson & Co., recently went down the 
Housatonic road to New York, whence they are to be 
shipped to South America. 

The new bridge of the Delaware Lackawana & Wes- 
tern across the Hackensack river, N. J., will soon be 
completed at a cost of $160,000. The bridge is of four 
jron spans on stone piers. 


Work on the New Orleans Pacific road is steadily pro- 
gressing, Contractor James having nearly 1,000 men at 
work. He expects to have the 65 miles from Alexan- 
dria, La., to Provencal graded by November, his object 
being to get out of the low country before the winter 
rains set in. The country from Alexandria to Proven- 
cal is perfectly flat, but the road has to be raised several 
feet above the general level to secure it from the floods. 


The Leighton Bridge & Iron Works of Rochester, 
N. Y., have just completed the last of six bridges for 
the Boston & Albany Railway. They have recently 
taken the following contracts: Highway bridge over 
Connecticut river at Springfield, Mass., $71,500; Via- 
duct over Chicago & Northwestern Ry, tracks at Mil- 
waukee Avenue, Chicago, $34,690; bridge over Esopus 
creek at Kingston, N. Y., for Ulster & Delaware Ry., 
211 ft. span, $11,500; bridge over Hudson river at 
Fort Edward, N. Y., for D. & H. Canal Co., 600 ft. 
long, $20,000; Neponset river bridge for city of Boston, 
$10,800, and Dover street draw-bridge for city of Bos- 
ton, $14,800. 


The work of dredging the Cove basin in Providence, 
R. I., will be begun about the first of September. The 
contractor, Mr. John B. Wood of Brooklyn, N. Y., is 
going to build two scows, 50 feet long and 13% ft. wide, 
upon the Cove lands, just above the Gaspee-street bridge, 
and will launch them in the Woonasquatucket River. 
These will be floated through the bridge into the Cove, 
and joined together with a foot’s space- between them. 
Upon these scows will be placed the dredging machine, 
which is of pecular construction, being invented and pat- 
ented by Mr. Wood. Three other scows will be then 
built, 65 feet long, 16 feet wide and 4 feet deep each ; 
on these a railroad track will be placed, and on the track 
five six-yard dumping cars will be run. The wall of the 
Cove, at a point about 150 feet from the above-named 
bridge, will be taken down for a distance of forty or fifty 
feet. Here an inclined plane, or more exactly a floating 
wharf, which will rise and fall with the tide, will be con- 
structed. The railroad track will be continued from the 
scows over this wharf and thence to the Cove lands or 
anywhere else that is decided upon. By means of 
this apparatus the 270,000 cubic yards of mud will be 
taken out. The cove will be dredged for a depth of three 
feet below low-water mark, and as the mud is many 
fect above that mark in some places, the average dredg- 
ing will be five feet. 

srpceihei-ag tepals 
Foreign Intelligence. 





The French metric system of weights and measures 
will soon be introduced into Russia. 


There are ten bridges across the Thames in London 
proper, and an eleventh is to be built just below the 
Tower. 

The Settle and Carlisle Railway (Great Britain) is 
seventy-two miles long and has cost £50,000 per mile, 


or £ 3,600,000. It has steel rails throughout of 82tbs. 
per yard. 

A train called “the Flying Scotchman,” has been put 
on the road between London and Edinburgh. It ac- 


complishes the distance, 397 miles, in 8.48 m., or at the 
rate of 45.1 miles per hour. 


Recent advices state that the late earthquake has af- 


fected the basin of the Danube to a very considerable 
extent. Rents are visible in many houses in Vienna. 
The river Danube receded trom the right bank and 
passed in a great wave upon the other shore. 


| 
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laying of the experimental subterranean telegraph cable 


between Halle and Berlin. It is pronounced highly suc- 
cessful in operation, although the task of laying it was 
a tedious one,—a squad of three hundred men, with 
twelve horses and wagons, putting down about two 
miles a day, The cable used consists of seven strands. 


A contract between Mr. Gogorza and the Colombian 
government has been made for the survey, and, if practi- 
cable, the building, of the Darien Interoceanic Canal. | 
The surveyors are to be on hand within six months 
after May 28th. They are to be of several nationalities. 
The result of the surveys is to be submitted to the 
Colombian government within six months after the com- 
mencement of the surveys. 


An English paper says: ‘“ The introduction of large 
ships of war has rendered the old-fashioned hawsers 
compartively useless. For this reason some new exper- 
iments have been made with steel hawsers at Devon- 
port under the authority of the British government. The 
steel hawser used was eight inches in circumference 
against a hemp one that was twenty-five in circumfer- 
ence. The report as to handiness in working was en- 
tirely in favor of the steel wire hawser. Another great 
consideration is that 120 fathoms of 24-inch hemp cable 
weighs seven tons sixteen cwt., while the same number 
of fathoms of eight-inch wire cable, which is equal to, 
if it does not exceed, the strength of the other, weighs 
only two and one-half tons. The wire rope which was 
tested is equal in strength to a two and one-half inch 
chain, the weight of which would be sixteen tons.” 
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Crand Trunk and Creat Western Railways. | 





The amalgation of the interests of the Grand Trunk 
and Great Western of Canada, has been accomplished 
in accordance with the term contained in the memoran- 
da below. Mr. Seeman, president of the Northwestern 
has been appointed umpire in ali disputed points, and 


his decision is to be final. The agreement is to go into 
efiect as socn as the present railway war is settled, both 
roads to use their utmost efforts to accomplish that end | 
at an early day. 


The presidents and boards of the Grand Trunk and | 
Great Western Railway companies of Canada have | 
agreed that the competitive traffic, between those com- 
panies shall be divided, on a plan similar to that estab- 
lished for many years, under the “Gladstone award,” in | 
this country. 

The managers are therefore instructed to meet with- 
out delay, and, taking in turn each town or district serv- 
ed by thé two companies, are to arrange the percentage 
for the division of the traffic, agreeing the rates and | 
fares. 

The managers wil] remember that a percentage for 
working expenses will be allowed tothe company carry- 
ing more than the agreed proportion. 

The presidents and boards are very unwilling in the 
first instance to appoint a third party to decide between 


swung the coil on to a 750-ton hammer block that had 
in turn for its foundation one hundred so feet piles 14 
inches square. Here the coil stood erect like the peak 
of the Jungfrau transmuted into gold in the setting sun, 
as, like myself, many, I trust, of my readers have seen 
it from their hotel at Interlachen. Cyclops and _ his 
men were mighty fellows, but all their hammers put to- 
gether would seem but a toy compared with that ham- 
mer which came thudding down upon this immense 
coil. The hammer-head weighed forty tons. With 
steam behind it it has a force equal to 200-foot tons. 
Foot tous, I need hardly explain, means tons possessing 
the force given to them by a one-foot fall. The ham- 
mer stood there at an elevation of some fifty-six feet. 
Most delicately, like Poe's raven, it came tap, tap, tap- 
ping; for these blows, mighty though they were, seemed 
but taps upon the brow of this iron Jungfrau, so firm 
and erect did the coil stand beneath them ; nevertheless, 
you could see the effect. The glowing interstices in the 
twist gradually lessened ; but even after the British Cy- 
clops had expended all the power he chose to put forth 
the outlines proclaimed the mass to be a coil still. The 
coil had not only to be compacted into a tube with com- 
paratively solid sides, but it had to be kept perfectly 
true in its center. From the opposite side of the ham- 
mer was now, therefore, reared by the aid of the crane 
and another pair of gigantic tongs, a steel mandrel 
which the delicate attention of our friend Cyclops with 
his tap, tap, tapping soon forced into the center of the 
coil. His ribs thus blown out by the indigestible mass 
which he had been compelled to swallow, the §6-ton coil 
now heavier by many a ton by reason of his meal, must 
have his sides well belabored. For this purpose, the 
surfeited coil is again clutched by the huge tongs and 
sent sprawling upon the block. Here the Cyclops began 
again thumping away at the poor fellow as he lay pros- 
trate ; this time helping very considerably to close up 
his ribs—Ameritcan Manufacturer. 
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The Mississippi. 


We extract the following account of Capt. Eads’ 


| a4 ‘ , . 
proposition together with his statements in regard to 


the condition of South Pass, from the Philadelphia 


Press, omitting, however, such portions of it as are cov- 


| ered by Mr. Bayley's letter and the extract from the 


Boston Advertiser : 

Captain J. B. Eds, of St. Louis, was tecently invited 
by the Committee on Commerce of the House to ad- 
dress them on the subject of the best method of im- 
proving the navigation of the great river from Cairo to 
New Orleans. Captain Eads assured the committee of 
the entire practicability of protecting the alluvial lands 
of the Mississippi, comprising nearly 40,000 square miles 
of the richest country in the world, from overflow, by 
| the proper correction of the river channel, by which the 





the managers when they differ; and they prefer to in- 
struct the managers to make all possible concessions, 
bearing in mind the want of such an arrangement as is 
now contemplated is likely to be far more disadvantge 
ous than any slight loss in the percentage claimed. 

They therefore desire that, by compromise and mutu- 
al concession, these agreements may be brought about, 
without further instructions from this side, or the intro- 
duction of an umpire. 

The agreements are to take effect from the earliest 
practicable date, if possible the 1st of July, and to be 
for ten vears. 

As each schedule is settled it must be reported to 
London, to be confirmed and sealed by the two boards. 

The presidents and boards further agree that they 
will recommend their respective shareholders, at the 
next half-yearly meeting, to confirm this agreement ; as 
provided by the statutes of the Dominion parliament. 

RICHARD POTTER, 
President Grand Trunk Railway of Canada. 
HuGu C. E. CHILDERS, 
President Great Western Railway of Canada. 
London, July 8, 1875. 


Oo 


Heating a Fifty-Six Ton Trunnion Coil at 
Woolwich Arsenal. 





It was brought out of a furnace whose mouth, when 
it gaped, was like the opened west-end of a cathedral. 
| Nebuchadnezzar’s burning, fiery furnace must have 
| been nothing to it. The coil had been in fifty hours. 


| and had been heated at a cost of somewhat over five- | 


i 


| and-twenty tons of coal. Aided by two cranes, each 
| capable of bearing 100 tons, and a pair of tongs weigh- 
| ing, I should think, six tons at least; an army of fire- 


flood-line would be reduced to the least degree, and the 
use of levees rendered absolutely unnecessay ; and furth- 
er, a channel of twenty feet secured from Cairo to New 
Orleans at all seasons of the year. The flood-line of the 
river at Cairo, Captain Eads said, was nearly fifty-two 
feet above the extreme low water, and it is only neces- 


| 


sary to lower this flood-line ten or eleven feet to pre- 
| vent any overflow at Cairo or any other point below that 
city or above the mouth of the Red river. Captain Eads 
assured the committee that the system which he pro- 
posed was not original, but that it had been applied 
with signal success for the reclamation of the alluvial 
lands of the Rhine and in Holland, and that it had 
accomplished a great improvement in the navigable 
channel of the river, at the same time rendering the use 
of levees for the protection of the bordering lands entire- 
ly cnnneeeeeNy. 


* * * * * 

It has been inferred that because the large sailing 
vessels and steamships are still using the Southwest 
Pass, notwithstanding the fact of the work on the other, 
that the depth of water in the South Pass is not so 
much, and that the success of the jetties is not an as- 
sured fact. In explanat’on of this it is not generally 
known to the public that the pilots all live at the mouth 
of the Southwest Pass, which is now kept open by the 
constant operations of the United States dredge boats. 
When these pilots take a vessel out to sea from the jet- 
ties, they have from 22 to 23 miles to return to their 
homes in Pilottown. If they take a vessel in by the 


The German government has recently finished the men, who to such work seemed dwarfed to Lilliputians, jetties they cannot leave her until she crosses the shoal 
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at the head of the pass, this shoal being 12 miles above 
the jetties and 15 miles above Pilottown. It is evident, 
therefore, that so long as sufficient depth is maintained 
at the mouth of the Southwest Pass, the pilots will 
not be in favor of taking vessels out or in by way of the 
jetties. But as two hours’ time from New Orleans to 
Philadelphia and other seaboard ports is saved by pass- 
age through the jetties, the Cromwell and the Morgan 
steamship companies peremptorily ordered their pilots 
to take their vessels through the South Pass. This they 
continued to do until about a month ago, when they 
temporarily discontinued for the following reasons: A 
part of Captain Eads’ plans for the improvement of the 
South Pass contemplated the closing of Grand Bayou, 
an outlet half-way down the pass, which discharges 
nearly one-quarter of the water entering the head of the 
pass. It was foreseen that the closure of this bayou 


would largely increase the volume of water through the | 
jetties, and would temporarily retard the flow into the 


pass at its head, from which cause the loss of depth 
would ensue above the shoal at the head of the pass. 
A part of the system of works, however, contemplated 
a reduction of the width of the channel at the head of 
the pass. An island is situated at the head ot the pass, 
and divides the flow of water into it. It was contem- 
plated to close one of the outlets by the side of this is- 
land, and thus concentrate the flow of water into the 
remaining one, and this would have been accomplished 
simultaneously with the closure of the Grand Bayou. 
If this programme had been carried out no shoaling 
would have occurred at the head of the pass. But, ow- 
ing to unforeseen difficulties, the closure of this outlet 
was not accomplished until six weeks after the bayou 
result was that the water 
shoaled at the head of the pass until only fifteen feet re- 
mained in the channel there. 


had been closed, and the 


The eastern outlet into 
the pass has been closed within the last ten days or two 
weeks, and in that time the water has deepened over the 
shoal to more than its original depth, and this deepen- 
ing at last advices, is still increasing. When the depth 
had lessened to ten or fifteen feet the Morgan and Crom- 
well lines of steamships were compelled to temporarily 
abandon the use of the jetties. 

The merchants of New Orleans, knowing the fact that 
the sea entry into the Mississippi was much superior by 
the jetties than by the Southwest Pass bar, petitioned 
the Government some months ago to order the United 
States dredge boats removed from the Southwest Pass to 
the head of the South Pass to deepen the shoal there, 
this shoal not being exposed to the waves of the sea, 
The petitioners set torth 
that whatever was accomplished by the boats at the 
South Pass would be permanent, whereas, on the other 


being sheltered by the land. 


bar, the operations were several miles out at sea, and 
every storm or gale destroyed the work previously per- 
The matter was referred to a committee ot 

They declared that it was the duty of Mr. 
Eads to deepen this shoal, and they refused to recom- 
mend the dredge boats upon it. Works have, however, 


formed. 


engineers. 


been designed and are under construction for the deep- 
ening of this shoal, and there is no doubt whatever that 
within a few months a depth of twenty feet will be se- 
curcd upon it.” 


oe 


Jetties at the South Pass Mouth of the Mis- 
sissippi River. 





The following letter in regard to the Jetty Improve- 
ment was published in the New Orleans Zimes and is 
dated July 25. Tt was written by G. W. R. Bayley, 
Resident Engineer in charge of the jetty works, and is 
of interest, as giving the jetty advocates’ side of the 
question. 

“In January lastthe channel depth, for more than half 
a mile in length, across the bar of South Pass, was about 
eight feet at ordinary high water. On the bar of South- 
west Pass, which discharges about four times the quan- 
tity of water flowing through South Pass, the channel 
depth at ordinary high water, aided by persistent dredg- 
ing, was and now is generally about eight and a half feet, 
sometimes a little more and sometimes less. Dredging 
there seems to add but a few inches (possibly at times 
twelve to eighteen inches) to the natural depth, and in 
a channel way varying from 60 to 8o feet in width of the 
available depth obtained. 

During very high tides, when the range is as much as 
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| have been reported at Southwest Pass bar, the bottom 


usually being hard when dredging is in progress. 

About one month ago, before the closure of Grand 
Bayou, which diverted about twenty-three per cent. of 
the water of South Pass, a least channel depth of 19 ft. 
had been secured by the jetties across the outer crest of 
the bar of South Pass, but the close of Grand Bayou, by 
increasing the jettied channel scour for a time, resulted, 
temporarily, in a slight decrease of this depth to sea across 


the outer shoal. 
Since then the depth has increased again and is now, 


once more, 19 feet at high tide, on the outer bar crest, 
which is but a short ship’s length in extent. A wide 
and direct channel, everywhere more than 20 feet, and 
in places 25 to 30 feet deep, has been scoured out to the 
outer jetty ends, and, quite recently, the distance from 
20 feet inside to 20 feet outside was less than too feet, 
with a least depth on this short space of 19 feet. 

The results, therefore, of jettying the South Pass bar 
channel have been to deepen it nearly, for its least depth, 
two and a half times, or trom 8 to 1g feet, and the pro- 
visional works alone, unaided by dredging operations, 
have accomplished this much since January. This, it 
would seem, should be sufficient to demonstrate, toevery 
unprejudiced mind, the correctness of the principles up- 
on which the jettying of the river’s mouth are based. 
Had Capt. Eads been permitted to jetty the mouth of 
Southwest Pass, as he so earnestly desired to do, a cor- 
responding increase of the natural depth there, 15 feet 
at low water, would have resulted in a navigable depth 
of more than thirty feet. 


Heretofore, two forces have been (and yet continue | 
| between the Forts and New Orleans—there exists, ard 


in) operation at the mouth of South Pass; one that of 
the greatly increased river current, due to concentra- 
tion, which has been excavating a new and deep channel 





through the old bar to sea and removing seaward an im- 
mense mass of sand and mud, equal to more than 3,000,- 
000 cubic yards, in addition to the sediment ordinarily 
contained in the river water, and the other that of the 
ocean currents which sweep athwart the outer bar crest 
and bear away to the westward the earthy materials so 
carried out. That these currents exist coastwise, al- 
though often denied, is an uncontrollable fact and well 
assertained. A casual glance at the map of the Missis- 
sippi and Louisiana coast line will be sufficient to show 
that it has always existed, for how else account for the 
deep indentation of the coast line east of the river's 
mouth and the great advance westward, all the way 
towards Texas. The enormous bulk of the deposits 
borne to sea by the river have been for ages swept to 
the west, and that is why the river itself has been forc- 
ed eastward. The entire coast line of Louisiana is 
formed by Mississippi river sand, washed up by the waves 
of the gulf, and this coast is lined with drift timber 
which floated out to sea through the mouths of the pas- 
ses. 

While the jettied channel excavating process is going 
on the quantity of earthy materials borne out slightly 
exceeds the proportion which the coast currents can car- 
ry away, and therefore, until the jettied channel has ac- 
quired its normal section this excess is dropped in the 
edge of deep water and constitutes the only interruption 
between deep water inside and outside; for the deep in- 
side channel extends to it. The nearer the channel with- 
in approaches to its needed dimensions the less is the 
excess, and the deeper the outlet channel over this ab- 
normal deposit becomes, and when the inner channel 
has become what it is, as to section, where the natural 
banks confine the flow, then this outer and temporary 
sand ridge will entirely disappear under the operation 
of the ceaseless action of the coastwise currents and sea 
waves just beyond the jetty ends. 

This process may be compared to that of two gangs 
of shovelers ; one casting sand from the hillside to its 
base, and the other loading it into carts and removing 
the material thrown down to them. So long as the sand 
and earth is thrown out and down faster than it is re- 
moved the pile below will accumulate, and the increase 


will equal the difference in work done ; when it becomes | 


less the pile diminishes, and when the supply ceases the 
pile below will speedily disappear. 

So, when the jettied channel had nearly acquired its 
needed dimensions, before the closing of Grand Bayou, 
and the discharge diminished, the depth on the outer 

| sand pile steadily increased, until it was 19 feet; soon 
| it would have been twenty feet and over. Then Grand 


three feet, depths of 183¢ to 19 feet, and once 19% feet, | Bayou was closed, and the flow and current between the | struction and well advanced.” 





jetties was thereby largely increased ; the excavating 
force was strengthened, the sand pile outside increased 
and grew higher and the depth of water over it for the 
time grew less. But, already the renewal force has de- 
creased and the pile is being reduced once more. Again 
we have 19 feet depth over it and, this time, the final 
depth will be more than before, because the increased 
quantity of water will need a larger channel outlet sec- 
tion. 

The forces of nature may develop results more slowly 
than our impatience would have them realized, but the 
end is sure and we have but to wait. Judging by the re- 
sults so far accomplished a deep channel] through South 
Pass and to sea from it must soon be obtained. At the 
Sulina mouth of the Danube twenty ail a half feet 
can be carried into the Sulina branch. from the Black 
Sea, (where from seven to nine feet existed before,) but 
not more than from fifteen to seventeen feet through it - 
into the Danube itself. Therefore cargoes are lightered 
to large vessels lying at Sulina, and the same thing 
might be done at Port. Eads, inside of South Pass near 
its mouth, or near its head, just below the head of the 


Passes. 
This however, although really all that the concession 


of Captain Eads requires, does not satisfy him nor does 
it meet the demand of the commerce of New Orleans. 
He wants and it needs as deep a channel into South 
Pass as must soon be obtained to sea through and from 
said branch of the main river. 

In the main river, above the common heads of South- 
west, South and aL’Outre passes, where it is over 8000 
feet wide—or more than three times its average width 


always has existed, a “middle ground” shoal. In 1838, 
according to the report of Assistant Engineer (now 
General) G. G. Mead to Captain Talcott, of the U.S. 
Engineers, 48 feet could be carried over this shoal into 
Southwest Pass and 1g feet into South Pass. Then the 
former received only 0.34 per cent. and the latter 0.08 
per cent, of the main river, while now they receive much 
more, or about 0°43 and 0.12 per cent. respectively. 
Nevertheless, now, as the result of the shoaling up of 
the “‘middle-ground,” caused by the “jump” and “Cub- 
itt’s gap” outlets just above the one made in 1840 and 
the other in 1862—not more than 27 feet at mean low 
water could be carried into Southwest pass in 187s, 
and but 14 feet into South Pass. The largest of these 
outlets, “Cubitt’s gap,” 2700 feet wide, was made by a 
United States naval officer at the time of the siege of 
the forts by Commodore Farragut. 

Now, to get the same depth from the main river 
across or around this “middle-ground” in the river 
above the head of the passes into, as exists in South 
Pass, and as is nearly secured from it, it is necessary to 
jetty a channel across it midway, or one which will flank 
it from either the east o1 west side. There is a difter- 
ence of opinion as to which method is best, but concen- 
tration by jetties is required here as well as at the mouth 
of the pass, and for the same reason, and the results 
should be the same. Before the recent decline of the 
Mississippi river—the range of rise and fall at the head 
of the passes being about three feet—there was a little 
more depth over this “middle-ground” than is found 
there now. Then, about 17 feet could be carried over 
it, now about 16 feet ; the difference being about the fall 
of the river. The steamer Morgan City was grounded 
entirely to one side of the “‘middle-ground” channel 
through mismanagement and unnecessarily. 

Captain Eads not being disposed to confine himself to 
the improvement of South Pass itself alone, and desir- 
ing to obtain the same depth into the pass as through 
and from it, has commenced and avows his determina- 
tion to prosecute the construction of the works required 
to secure the needed deep inlet. Had the improvement 
of Southwest Pass been accorded to him, as he so earn- 
estly desired, no jettying of its head would have been 
needed, for thirty feet depth can now be carried into it 
at the ordinary high stage of the river. 

The situation then, at present, is, that as good if not 
| a better channel to sea exists through and to sea from 
| South Pass, than is to be found at the mouth of South- 

west Pass, with the near certainty of a much better one 
| (which may be utilized by lighterage over the ‘‘middle- 
ground” shoal, as suggested) and that the works needed 
| to secure alike deep navigable inlet channel for through 
| transit to and from New Orleans are in process of con- 


August 19, 1876. 








RAILROADS IN ILLINOIS. 


From the Report of the Railroad and Warehouse 
Commissioners for 1875, it appears that on the 3oth of 
June, 1875, there was in actual operation in this state 
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their nominal earnings, no matter at what cost the work | is nothing to show that the stumps on the bottom have 


is done! not floated into their present position. The bottoms of 


The system of working railroads through the inter- the lakes, sounds and bogs is everywhere of sand, simi- 


vention of courts is one liable to result in gross wrong. | lar to the general coast. He also rejects the theory of 
| 


; av 4 , 7 j i ~ a ces Ti as 
7,109 miles of railroad, owned or operated by about 49 | The judges of the courts have no special knowedge to | a of the ao that the ee in = oe . 
companies. About 3%30 miles of this (being considerably fit them for such work. An illustration of this is shown | for instance Lake Drummon in the middle of Disma 


more than half the whole railroad mileage in the state,) | when a a applies to the court for leave to weet 
were owned or operated by the following companies: | extraordinary expenditures. The receiver presents his 


ii - 
| Swamp, are burnt out bogs. This may be so in some 
| instances. The process of formation along the coast 


c. B. & QC. R.I. & P.. Ill. Central, C. & N. W., C. & | application to the'court and his counsel appears to sup- | is thus described : 
alien Ohio & Miss., Vandalia, and Alton & Terre | port it. Evidence is only put in on one side, there be-| ‘“‘First, the barrier-reefs of long, narrow islands are 


Haute Roads. 
About 22 other companies, owning or operating at least 


| ing no other side to the question, and the judge has to | formed by the action of the winds, waves, and currents 


deal with the matter on this one-sided evidence. There | upon the shallow Atlantic slope, forming bays and 


: : ‘ | j 2 -ases “rs are 3 |} sounds. Salt-marshes next begin to occupy the borders 
2,500 miles of road, are either actually in the hands of | can be no doubt that in many cases orders are made bs & eee) Se ee 


receivers, or have failed to pay interest on their bonded | 
debt or incurred a floating debt, and are at the mercy of 
their creditors and liable to be placed in the hands of re- | 
ceivers at any time. 

It will therefore be seen that with the exception of 
the roads above specifically enumerated, nearly the whole 
of the remaining railroad interest in this state is vested 
in the hands of receivers. 

All the railroads named are understood to pay inter- 
est on their bonded debt, while but four of them are able 
to make any returns to their stockholders. 

With so many of these bankrupt roads intersecting | 
them, it is a wonder that they have done so well. It has 
become a matter of notoriety that many of these bank- 
rupt roads are doing business at less than cost, and do 
not even pay their employees. The idea of paying in- 
terest on bonded debt never seems to occur to the re- 
ceiver ; as a rule, the aim seems to be to do as large a 
business as can by any means be obtained, and to do it at 
any price, no matter whether remunerative or not, and the 
result generally is a continued accumulation of liabilities 
against the road. 

Owing to the large number of persons in whom the 
interests in these bankrupt roads are vested, it is difficult 
to procure unity of action on which to found a reorgan- 
ization of these companies on such a basis as their con- 
dition, might show to be practicable. In cases of mer- 
cantile failure, creditors are always willing (save in case 
of dishonest dealings) to accept such a compensation as 
they find the debtor’s property will pay. The creditors 
do not however allow the debtor to remain in charge of 
the property for one, two or even three years and then 
take the value of the property in settlement. But this 
is practically what the creditors of railroads have to sub- 
mit to. They have to take it after it has been in the 
hands of a receiver for a long time, burdened with the 
accumulation of interest, and with the road generally 
in a condition that requires the outlay of a large sum of 
money to putit in fair working condition. 

In the case of most of these bankrupt roads, there is 
generally a contest letween the parties before the court 
as to the appointment of the receiver, which usually re- 
sults in the selection of an outside man. He seldom has 
any interest in the property. Many receivers are no 
doubt gentlemen of probity and honor, whoattend faith- 
fully to the interests committed to their care, but there 
are also many, whose only object seems to be the making 








as much out of the property for their private individual 
interest as is possible. The receiver is under obligation 
to make stated reports to the court, and the court gen- 
erally appoints a special master (who is a lawyer) to ex- 
amine these reports, and upon his approval the court 
passes them. The court is using the only machinery 
known to its practice, but it is idle to suppose that such 
an examination of accounts is of any value. Themaster 
has before him a report of receipts and disbursements 
supported by vouchers. If he finds these agree there is 
an end of the matter, so far as he is concerned ; if these 
accounts however were laid before one or two practical 
railroad men they could examine them intelligently with 
a knowledge of what was required to run the road, and 
this would be a real check on the receiver, and nota 
mere form. 

The matter of receivers’ remuneration is also worthy 
of attention. It is well known that the late receiver of a 
small road is now claiming before court to be paid 2% 
per cent. on all receipts and 2% per cent. on all dis- 
bursements. This amounts in the case in question to 
$15,000 for one year. Other receivers supported this 
charge before the court, contending that it was buta 
reasonable remuneration. This question is so monstrous 
that it is difficult to believe any court will uphold it. Small 
wonder that receivers of bankrupt roads want to increase 


which would never be made if the matter were difierently | of these waters 
presented to the court. The result is that we have sev- | 
eral cases of roads in this state, where the whole earn- 
ings are alleged to have gone into the road without re- | shoals and subsequent marshes. The inlets are next 
gard to the rights of creditors, closed by storms, or by the drifting sand ; the water be- 

The moral of this is that it is incumbent on the cred- | comes brackish and marine life disappears. The salt- 
itors, particularly the bondholders of bankrupt railroads, | marshes now become savannas, which rise above tide 
to combine at the earliest possible moment, after a road | and are covered with grass and afew juniper-trees. By 
is placed in court, in order to re-organize its affairs, and | the closing of inlets the water becomes fresh, or nearly 
take it out of court and place it in the hands of parties | so, and the Sphagnum palustre and other peat-plants 
who will truly represent their interest and in whom they | begin to encroach on the sound. The peaty matter 
have confidence. And until such time arrives the bond- | transported by currents closes the mouths of the chan- 
holders should appoint a committee to watch the opera- | nels and of the estuaries, and the water thus secluded 
tions of the receiver, and if necessary, apply tothe court | becomes a lake, which may, in the end, become wholly a 
for a formal recognition of such a committee, and en-| peat-bog. These appear to be the actual stages through 
deavor to get such an order as would require the receiver | which the swamp-lands are now passing, and are the 
to act with and under the advice of the committee. 


The alluvium of the rivers forms many islands ; oys- 
ter-rocks obstruct the channel and become the nuclei of 


more interesting as exhibiting, on a large scale, the pre- 
liminary process in the natural formation of extensive 
coal-beds.” 





SOUTH FROM NORFOLK BY WATER. 


Survey of a Line to Connect the Cape Fear and 
Neuse Rivers. THESE surveys are part of a scheme to establish a 


This report by S. T. Abert, U.S. Engineer, dated | line of inland navigation from New York City to Flor- 
Feb, 21, 1876, and just issued from the Printing Bureau, | ida and ultimately by ship canal across Florida and 
contains much that is of interest in a purely scientific | along the bays and sounds ot the Gulf coast to Galves- 
point of view, as well as for the surveys in question. | ton, Texas, At the present there is in operation the 

The first part is devoted to a discussion of the forces | Delaware & Raritan canal from New York to Philadel- 
which have produced the sand barriers along the Caro- | phia, 43 miles with locks 220 ft. x 24 ft. x 7 ft., and the 
Chesapeake & Delaware canal from Philadelphia to 
chiefly concerned, viz., the Gulf Stream from the S. & S. | Baltimore, 14 miles with locks 220 ft. x 24 ft. x 10 ft. 
W., the Arctic current from N. & N. E. which often | From Baltimore to North Carolina there are two 
reaches as far as Florida, the tidal wave which strikes | routes, one by the Dismal Swamp Canal, 29 miles 
the coast nearly at right angles, and the great mass of | with small depth and small locks, the other by the Al- 
fresh water pushing out from the interior. Under these | bemarle & Chesapeake Canal, 14 miles with one lock, 
forces modified by the winds, the great barriers of sand, | 220 ft. x go ft. x 7 ft., and soon to be increased to 10 ft. 
which extend out to the 100 fathom curve, are built up and Farther southward the line has not yet been deter- 
maintained. The discussion of the coast configuration | mined upon, and the object of this survey was to locate 
is interesting, especially of the three arcs which the} it as far south as the Cape Fear River at Wilming- 
sand cordon strikes from Cape Hatteras to Cape Look-| ton. At present a good navigable channel of 7% ft. 
out, from Cape Lookout to Cape Fear, and from Cape | can be carried from Norfolk to Core Sound. Two 
Fear to Winyah Bay. The material of these sand bar- | routes from this point were surveyed. One a coast line 
riers was originally derived by degradation from the | by Core Sou: d and the inlying sounds from Cape Look- 
country back of the coast and has been thrown up where | out to Wilmington, 298 miles from Narfolk, estimated 
the conflicting forces were in equilibrium. Along the | fora channel 4o ft. wide at bottom, 8 ft. deep, slopes 
coast south from Winyah Bay to Florida, he recognizes | 2 to 1, to cost about $3,700,000. Much of the dis- 
a greater absence of sand, and the presence of clayed | tance is through shallow sounds which should be deep- 
strata which are easily cut by the tides, resulting in a | ened in many places and connected by short lines of 
coast deeply indented with narrow and deep inlets, and | canal. The second was for an inland route; starting 
studded with islands. from the Neuse River near Havelock, the line runs near- 

Many changes have taken place in this sand cordon | ly parallel to the coast and about 20 miles therefrom 
by which inlets formerly open have been closed or are } striking the N.E. branch of Cape Fear River 47 miles 
closing under the action of currents and winds. No | above Wilmington, to which point ro ft. of water may be 
outlet to the ocean of any considerable depth from | carried. The length of canal on this line will be 56 to 58 
Norfolk until Beaufort is reached exists. Albemarle and | miles, and for a through-cut at tide level would cost $7,- 
Pamlico sounds are from four to thirty feetin depth. The 642,000 for a prism 40 ft.wide at bottom, 8 ft. deep, and 
channel between the two sounds at Roanoke Island has | slopes of 2 to 1. 
changed greatly, being much increased in depth and Estimates were also made on a line with a summit 
width, to the entire destruction of several small islands. | 32 ft. above tide, of the same prism, to cost about $3,- 
The waters of Albermarle Sound finding an outlet this | g00,000. He does not recommend the adoption of any 
way, has resulted in a measure, in closing the “inlets” on | line until farther and more detailed surveys have been 
the seaward face. made. He states farther that the construction of this 

The study of the interior coast region is very inter- | canal, “5614 miles more between the Cape Fearand Wac- 
esting and presents a fine field for the geologist, ‘‘ The | camaw Rivers, and 45 miles between Winyah Bay and the 
tract of land between Norfolk and Wilmington is chief- | Great Peedee River, will complete the communication 
ly a delta-formation of peat-bogs, swamps and savan- | with the harbor of Ferdinand, Florida.” 
nas, bordered by bands, and intersected by tongues and 
islets of sandy and peaty soil.” Some of the rivers are} A stupDy of the geographical and topographical features 
rivers of erosion but many more appear to be “wholly | of the United States raises the question why some point 
formed by the growth and encroachment of the marshes, | on Chesapeake Bay, as Norfolk, blessed at it is with the 
peat-bogs, and alluvial sediment which has gradually | finest roadstead on the Atlantic coast and holding an 
excluded the waters of the sound. He is inclined to | unequaled geographical position in respect to the region 
reject the theory of Dana that this is a region of depres- | west of the Alleganies, was not made the commercial 
sion and that the coast is now sinking. The growth of | metropolis of this continent. An enquiry in regard to the 
the peat moss often occurs in very deep water and there | early history of the country shows that it early had the 





lina coast. Of these the writer recognizes four as 
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advantage, but with its growth the conservative policy of | THE EROSION OF RIVER BEDS AND THE 


an influential class of landed proprietors, was foreign to 
the developement of commercial interests, and Virginia 


neglected to seize the opportunity which New York secur- | July and August, on “ The Colorado Plateau Province 


ed and holds. She could have constructed canals and rail- 
ways at as small relativeexpense as New York and drawn 
through her ports the products of the Ohio Valley, set- 
tled at an early day, and also the Mississippi. The op- 
portunity which she once lost she can never regain. She 
may build her trans-Alleghany canal, but, though it may 
help in a measure, as a whole she will be disappointed 
in its results. 

The day of small canals is past, or in fact of any canals 
at all unless they form the links between long reaches 
of natural navigation and are of sufficient dimenensions 
toallow of the passage of boats adapted tothe navigation 
of said waters. 

To the south and southwest of Norfolk is an exten- 
sive region with hundreds of miles of internal coast line 
and navigable rivers, all to a greater or less extent, lock- 
ed out from the sea by a cordon of sand along her front. 
It only needs a few miles of canal to bring this region 
of timber and other products within easy navigation of 
Norfolk by boats adapted to these sounds, bays and 
rivers, and then to all the ports of the Chesapeake and 
northward to Philadelphia and New York. Again, Nor- 
folk lies in the track of ocean steamship lines already 
established, and agreat region is given the advantage of 
a foreign market which it could not otherwise have. 

When the whole internal system is completed from 
Norfolk to Florida the advantages to result from this 
internal coast navigation, by boats adapted to ascend the 
rivers, which cannot be said of the coasters now em- 
ployed,can hardly be overestimated. Again, in a military 
or stratigecal point of view, a consideration we are fast 
losing sight of, the scheme is too important to merit but 
a passing notice, 





In No, 28 of ENGINEERING NEWS we gave a short 
account of the project of making a lake in the desert of 
Algiers. Recent advices confirm the report and state 
that work will be commenced next year. The origin- 
ator of the scheme is a captain on the French staff, M. 
Roudaire, who commenced his explorations in 1872. 
His report was warmly applauded by Gen. Chanzy and 
afterwards published in the Revue des Deux Mondes. 
The French government seconded the scheme and last 
year Capt. Roudaire was sent out to complete his explo- 
rations, After careful investigation and calculations he 
finds the formation of the interior sea of Algiers. with a 
length of 360 kilometres, and a breadth of 60, or about 
217 miles by 37 miles, to be not only feasible but most 
desirable. A formal report was made in June anda 
more extended one accompanied by a map on a scale of 
I-100,000 is shortly to be filed. The Tunisian govern- 
ment will bear its share of the expenses of construction, 
which are estimated at from 80,000,000 to 100,000,000 
francs. 


‘THE work on the Fullerton Avenue Conduit in this 
city has come very nearly to a stand still, for the reason 
that the contractor does not see clearly when he is to be 
paid. The conduit proper is about two-thirds finished, 
and for the sake of public health, it should be pushed 
to an early completion. The North Branch has not 
been as much of a nuisance this season as in former 
years, owing to the prevalence of high water and the 
closing of the distilleries, although early in the spring it 
gave rise to many bad odors. These conditions will 
probably not be so favorable again for public health for 
many years, and no consideration of false economy 
should be allowed to interfere with a work which, when 
completed, will accomplish all that the most sanguine 
expect of it as a sanitary measure. 





THE value of the Centennial buildings is put at $5,- 
449,000, and of their contents, $104,820,340. A large 
portion of the exhibits which are not taken into account, 
are not of intrinsic value, though probably they could 
not be purchased for all that the rest of the exhibition 
is worth. 


CORRECTION. 

On page 252 in the article “Carrying Azimuth on 
Long Transit Lines” about the middle of the second 
column it reads “Then at B ro’ in longitude from C, 
the o° of the transit will be B P, etc.” It should read 
BP’, 
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In regard to vegetation‘ Hence the general effect 
is to retard erosion ; and since the direct effect of great 
rainfall is the acceleration of erosion, it results that its 
direct and indirect tendencies are in opposite directions.” 

After stating some interesting conclusions in regard 
to surface degradation in arid climates or those with 
slight rainfall, and again, in those of great rainfall, he 
takes up the subject of Transportation and Comminu- 
tion, which is so interesting to engineers that we give it 
in full. 

“A stream of water flowing down its bed expends an 
amount of energy that is measured by the quantity of 
water and the vertical distance through which it de- 
scends. If there were no friction of the water upon its 
channel the velocity of the current would continually 
increase ; but if. as is the usual case, there is no increase 
of velocity, then the whole energy is consumed in friction. 
The friction produces inequalities in the motion of the 
water, and especially induces subsidiary currents more 
or less oblique to the general onward movement. Some 
of these subsidiary currents have an upward tendency, 
and by them is performed the chief work of transporta- 
tion. They lift small particles from the bottom and hold 
them in suspension while they move forward with the 
general current. The finest particles sink most slowly 
and are carried farthest before they fall. Large ones 
are barely lifted, and are dropped at once. Still larger 
are only half lifted ; that is, they are lifted on the side of 
the current and rolled over without quitting the bottom. 
and finally there is a limit to the power of the current, 
and the largest fragments of its bed are not moved at 
all.” 

It may be well at this point to digress for a moment. 
D. Farrand Henry in his investigation of the flow of 
water in the Detroit River in 1867~-’68, under the direc- 
tion of the Lake Survey, discovered by means of the 
telegraphic meter, an irregular pulsation, due probably 
to this internal motion of the filaments of water. Capt. 
Cunningham, in his hydraulic experiments on a canal at 
Roorkee, India, in 1874, by means of light surface floats, 
made known the same irregular internal motion of a 
vertical, eddying nature. It is undoubtedly this internal 
eddying or whorl of the various filaments that gives to 
rivers their sustaining power. Humphreys and Abbott 
ascribed this agitation by which matter was held in sus- 
pension to the roughness of the bottom of the Missis- 
sippi River. That indeed might affect it, but it is very 
probable that the roughness of the bottom is more an 
effect than a cause, i.e, it is produced by this pulsating 
eddying motion in very much the same manner that 
sand is piled in small ridges by wind or even as the 
surface of sand bars is ridged by water in motion. 


TRANSPORTATION OF DETRITUS. 


In an article in the American Fournal of Science for 


asa Field for Geological Study,” Mr. G. K. Gilbert gives 
some interesting conclusions in regard to the erosion of 
the Colorado Canons. In Part II., under the head of 
EROSION, he takes up the subject in a general manner, 
stating the laws succinctly, as based on a wealth of ob- 
servations such as the canons only can furnish. Many 
of these conclusions are of great interest to the engineer 
and singularly apropos at the present time, and we pro- 
pose in this article to give such of them as pertain to the 
erosion of river beds, and the laws which govern the tras- 
portation of the materials of erosion by river currents. 

He divides the process of erosion into three general 
divisions ; (1) weathering, (2) transportation, (3) corra- 
sion, ‘ The rocks of the general surface of the land are 
disintegrated by weathering. The material thus loos- 
ened is transported by streams to the ocean or other 
receptacle. In transit it helps to corrade from the chan- 
nels of the streams other material, which joins with it to 
be transported to the same goal.” 

After analyzing the forces which constitute weather- 
ing—as water which dissolves the cementing portion of 
rocks, producing grains, in which it is assisted by the 
product of vegetable decomposition ; changes of tem- 
perature; beating of rains, and vegetation—he says: ‘In 
corrasion the agents of disintegration are solution and 
mechanical wear. Wherever the two are combined, the 
superior efficiency ot the latter is evident ; and in fields 
of rapid corrasion the part played by solution is so small 
that it may be disregarded.” 

“The mechanical wear of streams is performed by the 
aid of hard mineral fragments whichare carried along by 
the current. The effective force is that of the current; 
the tools are mud, sand and bowlders. The most im- 
portant of them is sand ; it is chiefly by the impact and 
friction of grains of sand that the rocky beds of streams 


are disintegrated. ” 
“Streams of clear water corrade their beds by solution. 


Muddy streams act partly by solution, but chiefly by at- 
trition.” 
“Streams transport the combined products of corra- 


sion and weathering. A part of the debris is carried in 
solution, and a part mechanically. The finest of the 
undissolved detritus is held in suspension ; the coarsest 
is rolled along the bottom, and there is a gradation be- 
tween the two modes. There isa constant comminu- 
tion of all material as it moves, and the work of trans- 
portation is thereby accelerated. Bowlders and pebbles 
while they wear the stream-bed by pounding and rub- 
bing, are worn still more rapidly themselves. Sand 
grains are worn and broken by the continued jostling, 
and their fragments join the suspended mud. Finally 
the detritus is all more or less dissolved by the water, 
the finest the most rapidly.” 

The conditions which affect the rapidity of erosion are 
divided into three heads: (1) declivity, (2) character of 
rock, and (3) climate. In regard to the first: ‘ With 
increase of slope go increase in the velocity of running 
water, and with that goes increase in its power to trans- 
port undissolved detritus.” 

“The ability of a stream to corrade by solution is not 
notably enhanced by great velocity ; but its ability to 
corrade by mechanical wear keeps pace with its ability 
to transport, or may even increase more rapidly.” 

Under the second head : “Other things being equal, 
erosion is most rapid when the eroded rock offers the 
least resistance, " and again,—‘‘ Transportation is most 
favored by those rocks which yield by disintegration the 
most finely comminuted debris.” 

The effect of climate through vegetation is complex ; 
the amount of rainfall, and its distribution through the 
year, give varying results, and the effect of frost depends 
on the saturation of the rocks. 

‘“‘ Transportation is favored by increasing water sup- 
ply as greatly as by increasing declivity. When the 
volume of a stream increases, it becomes at the same 
time more rapid, and its transporting capacity gains by 
the increment to velocity as well as by the increment to 
volume. Hence, the increase in power of transportation 
is more than proportional to the increase of volume.” 

“It is due to this fact chiefly, that the transportation 
of a stream which is subject to floods is greater than it 


would be if its total water supply were evenly distrib- 
uted in time.” 


“ There is a definite relation between the velocity of 
a current and the size of the largest bowlder it will roll. 
It has been shown by Hopkins that the weight of the 
bowlder is proportioned to the sixth power of the veloci- 
ty. It is easily shown also that the weight of the sus- 
pended particle is proportioned to the sixth power of the 
velocity of the upward current that will prevent its sink- 
ing. But it must not be inferred that the total load of 
detritus that a stream will trdnsport bears any such re 
lation to the rapidity of its current. The true inference 
is, that the velocity determines the limit in coarseness 
of the detritus that a stream can move by rolling, or can 
hold in suspension.” 

“Every particle which a stream lifts and sustains is 
a draft upon its energy, and the measure of the draft is 
the weight (weighed in water) of the particle, multiplied 
by the distance it would sink in still water in the time 
during which it is suspended. If, for the sake of sim- 
plicity, we suppose the whole load of a stream to be of 
uniform particles, then the measure of the energy con- 
sumed in their transportation, is their total weight mul- 
tiplied by the distance one of them would sink in the 
time occupied in their transportation. Since fine particles 
sink more slowly than coarse, the same consumption of 
energy will convey a greater load of fine than of coarse.” 

“ Again the energy of a clear stream is entirely con- 
sumed by the friction on its bottom; and the friction 
bears a direct relation to its velocity. But if detritus be 
added to the water, then a portion of its energy is di- 
verted to the transportation of the load ; and this is done 
at the expense of the friction upon the bottem, and hence 
at the expense of velocity. As the energy expended in 
transportation increases, the velocity diminishes. If the 
detritus be composed of uniform particles, then we may 




















also say that as the load increases, the velocity. dimin- 
ishes. But the diminishing velocity will finally reach a 
point at which it can barely transport particles of the 
given size, and when this point is attained, the stream 
has its maximum load of detritus of the given size. But 
fine detritus requires less velocity for its transportation 
than coarse, and will not so soon reduce the current to 
the limit of its efficiency. A greater per cent. of the total 
energy of a stream can hence be employed by fine detri- 
tus than by coarse.” 

“Thus the capacity of a stream for transportation is 
enhanced by comminution in two ways. Fine detritus, 
on the one hand, consumes less energy for the transpor- 
tation of the same weight, and on the other, it can util- 
ize a greater portion of the stream’s energy.” 

“It follows as a corollary, that the velocity of a fully 
loaded stream depends (ceteris paribus) on the commin- 
ution of the materials of the load. When a stream has 
its maximum load of fine detritus, its velocity will be less 
than when carrying its maximum load of coarse detritus; 
and the greater load corresponds to the less velocity.” 

“It follows also that a stream which is supplied with 
heterogeneous debris will select the finest. If the finest 
is sufficient in quantity, the current will be so checked 
by it, that the coarser cannot be moved. If the finest 
is not sufficient, the next grade will be taken, and so on.” 

In considering the relation of ‘‘ Transportation and 
Declivity,” he supposes two streams having the same 
length, equal quantities of water, beds of same character, 
each loaded to full capacity with detritus, but differing 
in total fall. The velocities of the two streams, depend- 
ing on the character of the detritus, are the same ; hence 
the energy spent in friction is the same, ¢. e., the stream 
with the greater slope having the greater energy, will 
spend a less per cent of it in friction, and a greater per 
cent in transportation. ‘‘ Hence declivity favors trans- 
portation in a degree that is greater than its simple 
ratio.” 

In a subsidiary clause he mentions two elements which 
are not considered in the preceding discussion, viz: 
“the addition which the transported detritus makes to 
the energy of the stream,” a stream thus charged being 
in the nature of a compound and unstable fluid requir- 
ing a constant expenditure of energy to maintain its 
constitution, and again of greater energy in the precise 
ratio of the mass of the mixture to the mass of simple 
water ; second, the addition which the detritus makes to 
the friction of the stream. The friction of the compound 
stream upon the bottom to which the corrasion of the 
stream bed is due, represents for a given velocity a great- 
er amount of energy consumed. 

After stating the relation of wetted perimeter, cross- 
section, slope and velocity he says, “that the running 
water which carries the debris of a district loses power 
by subdivision toward its sources; and that, unless 
there is a compensating increment of declivity, the trib- 
utaries ofa river will fail to supply it with the full load 
which it is competent to carry.” 

This point is nicely-taken and is confirmed by the fact 
that in all sediment-bearing rivers the slope varies as 
some inverse ratio to the volume. In any basin where 
the material is such that the bed of the river is free to 
sink under the action of the various forces brought 
against it,this equilibrium must finally establish itself and 
the lower river be maintained in a condition of satura- 
tion. If the character of the basin and of the beds of the 
tributaries.are such that the erosion does not give 
this proper relation of slope to volume then it must fol- 
low that the lower river will be constantly “ under- 
charged.” 

“A stream which can transport debris of a given 
size, may be said to be competent to such debris. Since 
the maximum particles which streams are able to move 
are proportioned to the sixth powers of their velocities, 
competence depends on velocity. Velocity, in turn, de- 
pends on declivity and volume, and (inversely) on load.” 

Farther in regard to capacity of streams: “Its ca- 
pacity for the transportation of a given kind of debris is 
enlarged in more than simple ratio by increase of de- 
clivity ; and it is enlarged in more than simple ratio by 
increase of volume.” 

‘* The competence of a stream for the transport of 
debris of a given fineness, is limited by a correspondent 
velocity.” 

“ The rate of transportation of debris of a given fine- 
ness, may equal the capacity of the transporting stream, 
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or it may be less. When it is less it is always from in- 
sufficiency of supply. The supply which is furnished by 
weathering is never available unless the degree of fine- 
ness of the debris brings it within the competence of the 
stream at the point of supply.” 

After tracing minutely the process by which streams 
get their supply of debris he says: ‘* When the current 
of a stream gradually diminishes in its course—as, for 
example, in approaching the ocean—the capacity for 
transportation also diminishes ; and so soon as the ca- 
pacity becomes less than the load, precipitation begins, 
—the coarser particles being deposited first.” 

In regard to corrasion: “Ifa stream has no load of 
detritus, it corrades only by solution. If it is loaded to 
its full capacity, it does not corrade ; itis on the verge 
between corrasion and deposition. Only with a partial 
load does a stream wear its bottom.” 

After deducing a few more principles which have a 
more direct application to the canon region, and mak- 
ing the application of the principles to that region, he at- 
tacks the “ Problem of Waterfalls,” : 

When rivers descend a slope that is terraced by the 
alternation of hard and soft strata, they are apt to leap 
from the edges of the hard beds in waterfalls. But the 
Colorado, notwithstanding the favorable condition of its 
bed, makes no leap. The limestone resists all erosive ac- 
tion as strongly as does the Niagara limestone, and the 
sandstone yields to it as easily as does the Niagara 
shale. But, instead of plunging from one to the other 
in a great cataract, the Colorado cuts the two with near- 
ly equal grade of channel. Its average descent in the 
hard rock is ten feet to the mile, and in the soft, less 
than five feet.” 

It becomes evident that some condition is involved 
besides the constitution of the rock. Such condition 
the writer finds in the relation of corrasion to transpor- 
tation. 

‘* Let us suppose that a stream, endowed with a con- 
stant supply of water, is at some point continuously 
supplied with as great a load as it is capable of carrying. 
For so great a distance as its velocity remains the same 
it will neither corrade nor deposit, but will leave the 
grade of its bed unchanged. But if in its progress it 
reaches a place where a less declivity of bed gives a 
diminished velocity, its capacity for transportation will 
become less than the load and part of the load will be 
deposited. Or if in its progress it reaches a place where 
a greater declivity of bed gives an increased velocity, the 
capacity for transportation will become greater than the 
load and there will be corrasion of the bed. In this 
way a stream which has a supply of debris equal to its 
capacity tends to build up the greater slopes of its bed 
and cut away the steeper. It tends to establish a single, 
uniform grade.” 


‘* Let us suppose that the stream, after having oblit- 
erated all the inequalities of its bed, loses nearly the 
whole of its load. Its velocity is accelerated and corra- 
sion begins through its whole length. Since the stream 
has the same declivity, and consequently the same ve- 
locity, at aJl points, its capacity for corrasion is every- 
where the same. Its rate of corrasion, however, will 
depend on the character of its bed.. Where the rock is 
hard, corrasion will be less rapid than where it is soft, 
and there will result inequalities of grade. But so soon 
as there is inequality of grade there is inequality of veloc- 
ity and inequality of capacity for corrasion ; and where 
hard rocks have produced declivities there the capacity 
for corrasion will be increased. The differentiation will 
proceed until the capacity is everywhere proportioned to 
the resistance, and no further,—that is, until there is an 
equilibrium of action.” 

In conclusion, ‘‘ When its work is to transport, the 
resistance is constant, and the fall is evenly distributed 
by a uniform grade. When its work includes both trans- 
portation and corrasion, as is the usual case, its grades 
are somewhat unequal ; and the inequality is greatest 
when the load is least.” 

By way of illustration: “‘ The water of Niagara is near- 
ly devoid of load. ° * * ° * 
The work of transportation is at a minimum, and the 
differentiation of slope dependent on rock structure 
reaches its maximum in a cataract.” 

“The water of the Platte is supplied with all the luad 
it can move. * * * * Its 
mean declivity is as great as the Colorado, and it would 
have carved canons of imposing depth, if only the mate- 
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rial of its banks were sufficiently coherent to stand in 
walls. As it is, the loose sands of the bordering 
plains are washed and blown into the river, and, its en- 
| ergy being consumed in therr transportation, the corra- 
sion of its channel can proceed no taster than the gener- 
| al degradation of the plain. Having little work to per- 
form beside the transportation of its load, it maintains 
an almost uniform slope from the foot of the mountains 
to its mouth.” 

“In that portion of the Colorado which is contained in 
the Plateau province, the load consumes a share of the 
energy of the stream and leaves to corrasion the remain- 
der. The slopes of the stream-bed are varied, but not 
so greatly as those of the Niagara. Where the bed- 
rock is soft the declivity is small. Where it is hard, the 
declivity is relatively great; but in the toughest horn- 
blende rock the mean angle does not exceed three ce- 
grees.” 

We believe many of the conclusions above given are 
new, especially those which relate to waterfalls. The 
abstract which we have given is necessarily imperfect 
and devoid of illustration, and we refer those of our 
readers who may take a further interest in the subject 
to the article in question. 


—_______- =< 


NOTES. 


Recent experiments on placing zinc in boilers in order 
to prevent incrustations, have met with considerable 
success. 





According to an Oil City newspaper, the total num- 
ber of tanks in the oil regions is 484, with a total 
capacity of 6,277,730 barrels. 

The first wire of the East river bridge was stretched 
across the river Aug. 14th. About 5,000 people were 
present and considerable enthusiasm was manifested. 


A new department of the University of Michigan at 
Ann Arbor, the School of Architecture and Design, will 
be opened for the first time with the coming college 
year. 


The New York State Board of Audit are fighting 
Baxter's claim for the award of $100,000 offered by the 
state in 1871 “‘for an invention which should supersede 
animals as a motor power on the canals.” 


Sir John Hawkshaw, on examination, pronounces the 
Lake Huron and Ontario ship canal feasible. If this 
canal should be constructed it would save between 300 
and 400 miles from Chicago to all points on Lake Onta- 
rio, and much dangerous navigation. 


Work has commenced on the water works improve- 
ment at Oregon, IJ. The race is to be 340 feet long, 
50 feet wide and 15 feet deep, with walls of four feet 
thickness, and will be completed about Nov. 1st. There 
is a splendid water power at this point awaiting devel- 
opment. 


Toward the end of this month the first of a monthly 
line of steamers will leave New Orleans for the ports of 
Savanilla, Laguira, Port of Spain, Georgetown, Cayenne, 
Pernambuco and Rio de Janiero. The run from New 
Orleans to the near ports will be made in six or eight 
days, and to Rio in twenty-eight days. 


The Telegram says that Hell Gate is to be exploded 
postively on the afternoon of Tuesday, September 5. 
The explosives used will consist of nitro-glycerine, dy- 
namite and rendrock—65,000 pounds in all. All the 
discharges will occur simultaneously. To obviate any 
severe shocks, as well as to render the blast as effectual 
as possible, the excavations are to be flooded with water. 

In regard to the cut-off on the Mississippi at Vicks- 
burg the Herald says: “ Just as we predicted before it 
occurred, the cut-off has been a benefit to the city instead 
of an injury. It has relieved the suspense in regard to 
the matter, without inflicting, as yet, the least damage, 
and with nothing worse to fear in the future than pos- 
sibly a small outlay to keep the harbor clear.” 


The following table gives the weights of U. S. silver 
coins. 


Hundredths 
Grains. of oz. 
Trade Dollar..........+-+. QU ic ke i ccicceess 87% 
Half Dollar. .......0000. re 40 
warter Dollar. .........¢ er eee 20 
wenty Cent. ..-...-.e0e.. WE ceh ccéatcees 16 
Dime....... as enseevtecns ee re 08 
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improvement of the Fox and Wisconsin. 
Rivers. 








BY 8. L. DOLSEN, C. EB. 

[Written for Engineering News } 

The project of forming an improved water communi- | 
cation, between Lake Michigan, at the upper end of | 
Green Bay and the Mississippi River at Prairie du Chien, | 
dates far back in the time when the territory, through 
which the proposed improvement lies, was still in its 
state of primeval wilderness, and under territorial gov- 
ernment. 
The first official examination of which we have any | 
account, was made under the direction of the War | 
Department of the Government, by Capt. Cram of the | 
Topographical Engineers U.S. A. in the year 1839. 
In the ‘year 1846 a grant of land was made by the | 
General Government to the new state of Wisconsin, to 
be applied to the improvement of the navigation of the 
Fox and Wisconsin Rivers, the work being carried on 
under the auspices of a Board of Public Works organ- 
In 1853 the work was turned | 
over to a private corporation, and in 1854 and 1855, the | 


ized for that purpose. 


grant was confirmed to this company, and stil] further 
enlarged by additional acts of Congress. 

From this date the work of improvement, especially 
on the Fox River, made some progress, but after vary- 


ing fortunes, the franchise reverted in the year 1866, 
to the General Government. 

But the not made until Oct. rst 
1872. The value of the improvements was arbitrated 
the the value exclusive of water 
power rights being estimated $868,070. 
this was deducted the amount realized by the sale of 
lands granted by Congress to the State of Wisconsin, 
an the balance $145,000 was appropriated by an act of 
Congress approved June roth 1872, for the purchase of 


final transfer was 


in mean time, 


at From 


such of the property as was relevant to the purposes of 


navigation, 
Pursuant to instructions of July 1866 from the Engi- 


neer Department of the Government, surveys were | 
inaugurated Maj. G. K. | 
Warren, U.S. A., and the plans and estimates for the 


entire route were carefully revised. 


under the supervision of 


This survey of the Wisconsin River was probably 
the most thorough and exhaustive examination of that 
stream that had yet been made. A continuous transit | 





line was carried along the main river on the side most 
practicable, and the topography carefully noted, the op- 
posite side being tied in by frequent triangulations. 
Compass lines, tied to this transit line, located all minor | 
channels, chutes, etc. A careful line of levels fixed the 
elevations of the water surfaces, the crests of sand ter- | 
races when near, and the extreme variations of noted 
high and low water marks. 

Cross-sections of the river and valley were made 
where deemed necessary, and the entire section of the | 
river proposed to be improved, was carefully sounded. 

The distance made, following the line of the river to 
Prairie du Chien, was 118 miles, and the total descent, | 
169 teet. 

As the result of this examination Maj. Warren sub- 
mitted three propositions for solving the problem of the 
proposed improvement of this division of the route. 

1. By means of a series of wing-dams etc., and the | 
use of Long’s scraper, providing navigation for boats of | 
three feet draught; estimate $428,000. 

2. By use of natural channels in connection with side- 
canals of sufficient width and depth to pass boats of | 
four feet draught; estimate $3,207,000. 

3. By means of a canal, designed for boats drawing | 
five feet of water, built along the valley and alternating | 
from side to side of the river as circumstances demand- 
ed, using the natural bed of the river for crossings; | 
estimate $4,164,000. 

The hypothesis of these propositions, presumes a | 
river possessing generally all the physical characteristics | 
common to streams of that region. Ranges of bluffs, 
from 100 to 400 feet in hight, composed of Silurian 
limestone in horizontal strata, rise on either side of the 
river, forming a valley from one to ten miles in width, 
interspersed with long stretches of level sand terraces, 
rising from 20 to 60 feet above the level of the water, | 
seldom of great extent except on one side at a time, and 
rarely or never subject to overflow. 

These bluffs and terraces limit the extent of the bot- | 
tom lands, a labyrinth of islands of rich alluvial soil | 


} 
| 
| 





| side-channels, etc., and subject to frequent overflow. 


| tracting the river to a width of 54 feet, and while the 
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as well as the mean velocity of the current. 

This resulted in moving the sand particles from the 
bed of the river, and consequently in increasing the depth 
of volume of water passing, until an equilibrium was 
attained between the specific gravity of the sediment 
composing the bottom, and the velocity of the current, 
But since the velocity of the water depended not only 
on the inclination of the surface, but also upon the ex. 
tent of the superficial surface over which it flowed, it fol. 
lowed that a decrease in the extent of this surface, 
resulted in an increase of the mean velocity of the cur- 
rent, the ratio of this increase varying inversely as the 
perimeter of the cross-section. 

But as this increased velocity was an element to be 
avoided in the interest of navigation, it was proposed 
to equalize it by diminishing the inclination of the sur- 
face, i. e., increasing the length of the stream. To ac. 
complish this it was proposed by an arrangement of 
dykes, alternating from either shore, to produce artificial 
sand deposits above and below the dykes, concave 
above, and convex below, parallel to the axis of the 
stream. 

Examinations were made to determine the most favor- 
able condition of equilibrium to secure and preserve a 
good channel. Careful tests were made of the specific 
gravity of the sediment forming the bed of the river, 
and it was found to increase in density with the depth be- 
low the surface. A cross-section 320 feet in width 
between banks and mean depth of 6 feet, giving an area 
of 1,950 sq. ft., with a velocity of 1.95 miles per hour 
was found to possess the necessary functions of equilib- 
‘rium, and assumed as the required cross-section. 

As the result of these experiments, and works after- 
wards constructed on the same plan, Maj. Houston, in 
his report of 1373, to the Chief Engineer of the Army, 
assumes the adaptability of this system for the improve- 
ment of this section of the proposed route to be demon- 
strated. 

The “portage” or divide between the Upper Fox and 
Wisconsin Rivers is a level sandy prairie without rock. 
The bed of the Wisconsin at this point, like that of 
most streams, carrying large quantities of sediment in 
solution, is higher than the general elevation of the sur- 
face on either side, aud the canal across the divide has a 
fall of 8 feet in its length of two miles. This fall is 
overcome by a lock of 8 feet lift at its junction with the 
Fox, the lock on the Wisconsin being merely a guard 
lock. When the government assumed possession of 
the -property, this canal was found to be about 70 feet 
in width, much choked by sand, and required thorough 
dredging and some repairs. 

The navigation of the connecting link between Port 
age and Green Bay, a distance of 160 miles, by the line 
of the Upper Fox River, Lake Winnebago, and the 
Lower Fox River, had been, as before stated, consider- 
ably improved, when the proscution of the work re- 
verted to the Government. The Upper Fox had a low 
water channel of about 3 feet, and the Lower Fox, 
from Oshkosh to its emboucher into Green Bay, about 
| 4 feet. 

The improvements consist of dams extending across 
the river with short lines of canal around one 
end of them, connecting by locks with the river; the 
total length of these short canal connections is about 6 
miles. The total descent from Portage to Green Bay is 
about 200 feet, but the lockage overcome is only about 
195 feet, the difference being due to the fall allowed in 
the levels. In all there are 22 locks 160x35 feet, and 
16 levels. 

The annual appropriations, since Government assum- 
ed the control of the works have not been to exceed 
$300,000. 

The inadequacy of this sum for the purpose designed, 
is evident, when we consider the nature of the improve- 
ments contemplated, and their estimated cost, between 
three and four million dollars. At this rate it will take 
from 10 to 12 years before the route can be opened to 
navigation, while from the statement of the officer in 
charge we are assured that more than half that time 
could be saved, by doubling the amount of the yearly 
appropriations, to say nothing of the saving in necessary 
working expenses. The idea of utilizing the Wisconsin 
River, instead of building a canal for that section of the 
route, involved great difficulties, from the wry presence 
of large volumes of water, in any attempt to modify the 
bed of that steam. But from the examinations made, and 


and luxuriant vegetation, formed by innumerable chutes, 


Besides these, there remains the bed of the river prop- 
er, composed chiefly of sand, covered with water at 
high stages, but exposing large areas of dry sand bars, 
at a medium or low stage of water. 

One feature, although properly not belonging to this 
division of the river, should be carefully considered, and 
its present and future bearing on the proposed improve- 
ment noted; namely, the vast formation of friable 
sandstone (St. Peters) existing on the headwat- 
ers of the river above the Dalles; the location and 
formation of the Dalles itself, and its bearing on the vol- 
ume of water and sand supplied through it to the river 
below. This investigation is of great moment in con- 
sidering the advisability of the adoption of the first of | 
the above propositions, or any proposition tending to a 
modification of the same. The Dalles is a narrow | 
gorge in the rock, about 23 miles above Portage, con- 


variation above from extreme low to high water is from 
40 to 50 feet, below it has never been known to exceed 
10 feet. 

The third of these plans was recommended by Maj. 
Warren, as the most practicable for obtaining a reliable 
navigation, and was, in detail, a canal starting from a 
point on the canal connecting the Fox and Wisconsin 
Rivers, near Portage City, and proceeding on the left 
bank of the river toa point about 454 miles below Port- 
age City, where it connected by a lock with the river. 
The canal again commenced on the opposite side of the 
river and proceeded on the right bank to a point about 
56% miles below Portage, where it again connected with 
the river by a lock. Crossing the river to the opposite 
bank it proceeded to a point 885g miles below Portage 
where a similar crossing became necessary, and the 
canal proceeded on the right bank to Prairie du Chien, 
where it connects with the Mississippi River 106 miles 
from Portage. 

In 1871 Major D.C, Houston U. S. Engineer, was 
placed in charge of the proposed improvements, and 
commenced making experiments with wing-dams and 
dykes, constructed of fascines of brush, in those sec- 
tions of the river where the proposed canal was to cross, 
and the following interesting data of the results of these 
experiments and subsequent works of improvement 
is derived chiefly from his reports and those of his as- 
sistants. 

The total length of dams and dykes built during the 
season of 1871 was 6,600 feet at a cost of$30,000. The 
works were confined entirely to the upper and middle 
channel-crossings, and were almost entirely experimen- 
tal in their character. 

The construction of the dams or dykes used in these 
works was very simple and inexpensive in its character, 
the material consisting of brush, stone and sand. 

The brush being made up into fascines of 11 feet in 
length, and from 13 to 15 inches in diameter, mats 
about 9g feet in width were constructed by placing these 
side by side with a light pole placed across the top and 
bottom, the ends being securely tied with twine. 

The location of the proposed dam or dyke .having 
been determined, the mats were towed into position, 
being placed side by side with the tops or brush ends 
against the current, and thus sunk by being weighted 
with sand bags, each succeeding course being brought 
forward in the form of steps of from 2 to 4 feet in 
width, to break the fall of the water, a quantity of loose 
gravel being thrown on the tops of each for the purpose 
of preventing undermining. After being carried from 
12 to 18 inches above the surface of low water, the 
front or face was still further strengthened by a substan- 
tial layer of loose brush weighted by stone, and covered 
_with loose gravel, sufficient to stop all leakage. 

As the work progressed, observations were made on 
the sand movement, and the character and general feat- 
ures of the new deposits carefully studied. The rapidi- 
ty of this movement depended, of course, on the nat- 
ural characteristics to be overcome, and above the dykes 
the movement seems to have averaged from 5 to 20 feet, 
receding and disappearing on reaching them, the sand 
being deposited behind them. 

In all 22 dams and dykes were constructed, and their 
eftect was, necessarily, to decrease the wetted perimeter 
of any cross-section of the river in their vicinity; and 
therefore to increase the elevation of the water surface 
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the data collected, we are satisfied that the work can be 
prosecuted to a successful conclusion, by adhering to 
the plans of permanent works at present adopted. 

—_— ior 
Engineering Instruments at Philadelphia. 





[Special Correspondence of Engineering News.] 
II. 

Among the most prominent exhibits of this class is 
that of Messrs Heller & Brightly, of 33 N. 7th St., Phila- 
delphia. This is the firm that have done more than any 
other in this country of late years to increase compe- 
tition in the trade, and to wake up the different makers 
to a sense of the many improvements that may be made 
in the instruments in common use. Indeed, it was said 
of them by one of their powerful rivals that they had 
made more progress in the manufacture and improve- 
ment of their instruments than any one else. The gen- 
tleman really went further than I am ready tofaccom- 
pany him when he said that they were the only ones who 
had advanced much, if any, from previous practice. 
Whilst I regard this as far from an exact statement, it 
illustrates the respect in which they are held by those 
who compete against them. They have on exhibition a 
fine collection of their various products. Here isa list 
of what may be seen: Two engineer’s Y levels, com- 
plete transit for mining use, plain engineer’s transit, ge- 
ological transit, 4-inch limb ; tunnel transit, used at the 
Musconetcong and Nesquehoning tunnels; surveyor’s 
compass ; solar transit, Benj. Smith Lyman’s patent so- 
lar apparatus beneath the plate; mining and reconnoi- 
sance level ; combined transit and levelling instrument; 
two mining and reconnaisance transits, 5-inch limb; 
large mining transit, 7-inch limb; and a plane table. 
Now there is not one of these instruments that does not 
show in some one or more ways the inventive genius of 
the firm. Thereare numerous details worked out and de- 
vised to improve upon old ones. It gives great pleasure 
to be able to say that in almost every instance the change 
is an improvement. This, however, is not always the 
case. Besides, it is a matter of opinion as to what are 
improvements. It can be said with great force that in 
the work of this firm is the place to hopefully look for | 
real improvements. Whoever is to invest in instruments 
should give them an examination. It is of course quite 
impossible to mention all of the devices shown here, but 
a few will be given. The large mining transit has an 
adjustable lamp stand provided with it. This stand 
may be easily fastened upon one of the legs of the tri- 
pod and may be quickly set so as to support a lamp at 
the proper place for illuminating the cross-wires or for 
reading the verniers. The same transit is provided with 
an extra detachible telescope on the end of the transit 
axis for sighting in a vertical direction. The device for 
attaching this telescope is neat and efficient. There is 
also shown a large 15 second transit with three levelling 
screws. This instrument is provided with an arrangement 
of parts in the tripod cap that operates in a manner to 
accomplish the same result as is accomplished by the 
ordinary shifting tripod cap, or “shifting tripod” as it is 
called. I think this arrangement for a three screw in- | 
strument is new. The alidade to the plane table has 
the movable edge to the rule that is made by this firm 
for those who desire it. I willsay in passing that an 
edge of this kind to a rule, whilst it may introduce | 
no appeciable error into the work, is not a mechanically 
perfect construction. The whole trouble which this de- | 
vice is intended to meet, and many others besides, can 
be fully overcome, or avoided, by setting the centre of 
the board over the point from which observations are to 
be made, with a plumb-bob, in the same manner that a | 
transit is usually set. Another interesting invention is 
a device for detaching an instrument from the tripod 
head at the upper parallel plate. The height of the in- | 
strument is not practically increased. 

In closing my remarks about the exhibits of this firm | 
I wish to say that I think their most valuable contribu- 
tion to the advancement of their business is the spirit of 
invention and adaptation which they have awakened 
amongst their competitors. Since I believe we have not | 
seen the fnll development of good principles of construc- | 
tion in our common instruments, I look for particularly | 
valuable results from the spirit above alluded to. Whilst | 
I regard with satisfaction the disposition of engineers to | 
adhere to a well tried and valuable types of construction 
in any department I am sure this conservatism may be 
carried too far and much be lost thereby. I think this | 
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has been the case with those who have had to use engi- | 


neer’s instruments. I am of the opinion that much has | 
yet to be done to induce men to be ready and willing to | 
try any new device applied to these constructions. The 
practice in this regard seems to have improved much 
within a few years, but there is much to be done. It is 
in the hope that these remarks may lead some to con- | 
sider this matter that they are writtten. 

I cannot close my account of this firm without men- 


tion of the excellent plummet lamp shown by them. | 
One is provided with a ‘‘compensating ring” which is 
simply a ring upon the sides of which rest two trunnions, 
from the plummet and from opposite sides of go° from 


the other points proceed two light chains which meet 
some ways above the plummet where the string is at- 
tached; the lines of the attachment of the chains and 
the bearings of the trunnions are consequently at right 
angles with each other. Another has, in addition to | 
this ring, in the place of an ordinary burner a safety lamp. | 
Both arrangements are the invention of Professor Eckley | 
B. Coxe. 

The next visit was paid to the exhibit of Wm. Kueb- 
ler, of 925 Sansom St., Philadelphia. Here is shown a 
very original instrument and the photograph of another. 


The one exhibited seems to be of the greater practical | 
value and I will attempt a description of it. First, it is 
a transit with a large plate. This transit has the wyes 
so shaped, in curved lines, that at about midway of their 
height there are rests formed similar to the rests in the 
wyes of a common Y level. Into these rests can be 
placed and fastened a telescope resembling a Jevel tele- 
scope. Its line of sight when in this place is at right 
angles with the plane of revolution of the line of sight of 
the transit telescope. The instrument can now be used | 
as a level. The size of the plate is such that the wyes 
are far enough apart to separate the bearings of this 
level telescope sufficiently. The level telescope has a | 
long level table attached as in the common level. There 
is provided an axis which may be put right in these | 
bearings when the level telescope is removed. On the 
end of this axis is a graduated circle, to act presently as 
a vertical circle, and a device by means of which the lev 
el telescope can be readily and securely attached to and 
at right angles with the axis just put in its place. The 
instrument as now mounted has the level telescope in 
position to revolve in a plane parallel to the plane of 
revolution of the transit telescope. It will turn past the 
edge of the plate and so may be used for sighting in a 
vertical direction. Vertical angles can be read by means 
of the circle above named. The name of this instrument 
is the “‘ Universal Theodolite.” The term theodolite is 


unfortunate as it is not a theodolite at all, but the other | 


seems quite appropriate provided such an instrument is 
found to perform all its functions satisfactorily. When 


the level telescope is in either of its positions of attach- | 
ment the transit telescope can be turned through a great- | 
er vertical angle than is almost ever needed in ordinary 
work, but cannot be reversed. Having given the matter | 


a little thought I will say that I see no trouble in mak- 
ing the adjustments now; but of their permanency I 
can form no estimate. Those who have used such an 
instrument can soon clear up these points. The extra 
telescope and attachments are capable of being easily 
disposed of when not wanted. 


The remarkable instrument of which photographs are | 


shown Iam not able to give much of an account of. 


The telescope is mounted by a side axis on the end of a | 


strong bar which is attached by a joint at its other end 
to the edge of the plate, These parts are balanced by a 


weight on the opposite side of the plate. There is a | 


graduated circle on the telescope axis and at the con- 
nection of the bar on which it is mounted with the plate. 
It appears from a casual look at the photographs that 
such an instrument could be used to run an oblique sec- 


tion, like the side of a cut or a fill on a railroad, as well | 


as a vertical one, like the center line. If the instrument 
is made for this purpose it seems to be open to the usual 


insurmountable, practical objection of its being exceed- | 


ingly difficult to get the line of sight to revolve in exact- 
ly the obliqne plane required. There is no difficulty in 
setting it to revolve in a plane parallel to the one want- 
ed, but the trouble is to set the instrument for the re- 
quired one. Perhaps the maker will be pleased to give 
us an account of this invention. 

There is also shown an excellent level. The criti- 
cism to be made upon it is that it stands up too high 


above the parallel plates. It is unnecessarily high at 
this point. 

I had determined to say that a maker who exhibited 
so much ingenuity and made such important changes 
deserved to have his work investigated and critically ex- 
amined by those interested, for the workmanship is 
good, when I saw that this is just what Mr. Kuebler in- 
vites and heartily desires. I also find that he says his 
instruments are now in use and recommended by the 
following gentlemen 

J. H. Simson, Col. of Eng., U. S. Eng. Office, Mobile, 
Alabama. 

H. D, Whitcomb, Chief Eng. Chesapeake and Ohio 
Railway. 

Walter McFarland, Major of Eng. U.S. Eng. Office, 


Chattanooga, Tenn., and by other eminent engineers, 


Those who avail themselves of the invitation to exam- 


ine and investigate will be cordially received I am sure, 


J. B. D. 
——___-—__- <>. ___—___ 


Engineering Field Work. 


[Written for Engineering News.] 
IV. 

In our last paper we touched upon some of the duties 
of the Transitman and Levelling party in a preliminary 
survey, and now we propose to discuss the duties of the 
rest of the transit party, viz, the chainmen and axemen. 
To these men are sometimes added “front and back 
rodmen,” but in our practice we have always had the 
head chainmen hold the front rod, and for preliminary 
lines the line of stakes already set, or a strip of peeled 
brush (willow shoots are best for this) set at the last 
transit station by the transitman himself after taking up 
his instrument, will save a man or boy in the party. 

The head chainman holds an important position and 
must bea man with sound judgment, and must under- 
stand his work. He should hold the transit rod with 
one hand, and the chain with the other, should use dis- 
cretion as to holding the chain level and taking short 
lengths on hilly ground ; he should understand the sig- 
nals of the transitman and obey them intelligently ; 
should have a good eye for line and use it every time he 
holds his rod up so as to be as nearly right as may be 
befere the transitman begins to signal to him; and he 
should always look at the transitman when lining in- 
stead of gazing around at other things. His work is 
perhaps best conducted in the following order,— When 
the chain is pulled out he turns around, and holding the 
rod with one hand, tries to place it as nearly correct 
as he can by lining over the last stake to the instrument, 
while with the other hand he is trying to “ straighten 
out the chain; he then moves the rod in obedience to 
the motions of the man at the instrument, and after get- 
ting the line, holds the chain up to the rod with both 
hands and gets the distance; then dropping the chain he 
stands up straight, plumbs the rod carefully, and re 
ceives the line again; then pressing the rod into the 
ground he makes a hole with the point, and takes it off 
the ground; a stake is then driven and the measure- 
ment should be repeated to see if the distance is correct, 
after which the rod is held on the stake “for line,” the 


chain is then dragged on and the operation repeated. 
| Time may be lost by neglecting the order of operations 
| given above, or by not looking to see where the line is, 
and leaving all the movements to be signalled from the 
instrument, or by jerking the chain while trying to 
straighten it, or by not watching the transitman closely, 
and thus missing his signals. If you are so far away 
that the motions can not be seen, take your handker- 
chief or hat and make a signal (imitating the lining sig- 
nals) and the transitman will understand that you wish 
| him to take his handkerchief, (when snow is on the 
| ground, his hat) to increase the visibility of his signals. 
| Remember that the transitman can see you plainly, and 
| can guess what you may wish him to do. When you 
wish him to line you hold up your rod and wave it to 
catch his eye, and when you are sure that the line can 
go no further without a change in the position of the in- 
| strument you must call his attention by holding your 
| rod in both hands horizontally above your head ; then 
| after carefully lining and centering, you can call him np 
| by beckoning with both hands, holding the rod above 
your head, or by any other previously arranged signals. 

By far the most important duty in point of difficulty 
| is the selection of the transit points, which must be so 
| chosen that the greatest distance ahead may be seen 
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from them; in general they should be on the upper 
edges of hills where a view of the valleys on both slopes 
can be obtained, and, if possible, where a full view of 
the transit rod can be had, as it is only allowable in 
cases of necessity to sight at only a small part of the 
rod, and therefore great care must be taken to hold 
“plumb” at all times, as you do not know just how 
much of the rod may be observed. You must exercise 
considerable judgment in the matter and never be as- 
tonished if your views and the transitman’s differ on 
this point. And here let us say a word to all the men ; 
remember that the transitman has to work all the time, 































































in-charge for all mistakes, and that if he does scold you 
for things that are not your fault, just wait till the mat- 
ter develops, but do not try to argue during working 
hours about the work; if you have been to blame you 
deserve “ jawing,” and if you have not it will not hurt 
you a bit in the eyes of anybody whose opinion is worth 
having. The same remarks will apply to the transit- 
man and levellers in their relations to their superior; 
let them remember that the engineer-in-charge has more 
things to think about in a day than they have in a week, 
and if they don’t believe it, wait till they have the same 
position and can see for themselves. 

The work of the rear chainman is to hold the chain 
while it is being pulled along, we say hold it, for if you 
let the end go you may have to call the front chainman 
back for ten or twenty feet after he has passed his proper 
distance, and he wont like that. Dont hang on the 
chain and be dragged by it, but be ready to give ita 
shake and clear it if it catches on brush or rocks. The 
hind chainman is responsible for the numbering of the 
stakes, and for all distances with ‘ plus” numbers; he 
must be careful to assist in straightening the chain, to be 
on hand promptly in measuring, and not get in the line 
nor walk on the line, and not to jerk the front chain- 
man’s arms off by suddenly stopping. The keeping of 
the numbers right is a more difficult task than it seems 
to be, and requires a good memory; in all cases of doubt, 
go back and find out at the last stake what is right and 
Be careful that the chain is in good 
order—that the links are straight and that the rings are 
not pulled open. Do it up from the middle, and keepa 
strap round it; learn to throw a chain over a stream ; 
one end of an ordinaty heavy chain can be thrown over 
a fifty foot stream, and by making two bundles with say 
15/ between them and using two men to throw, one 
after the other, (at say half a second interval) we have 
thrown the end of a heavy chain seventy-five feet. Be 
careful that the chain is not dragged against the transit 
legs, and do not hit them while trying to stand the 
straightening process as inflicted by the head chainman ; 
be prompt to assist in making short chains on hilly 
ground, and on curves, if there areany, and walk on the 
outer side of the line lest you get in the “line” of the 
instrument without knowing it. 


don’t guess at it. 




















The axemen are under the general direction of the 
head chainman who gives the line for cutting brush and 
timber with his rod. One axeman must be in charge of 
the stakes and must never let the chain work wait for 
him a second but must keep up at all risks. Sometimes 
a large basket is useful in carrying stakes. The stakes 
should be numbered by the rear chainman, and if he 
marks a number of them in the basket, care must be 
taken to see that in “ plus” stations the numbered stakes 


















































are not used or the numbers may get ‘‘ mixed.” 

In location surveys the only difference in the work of 
the men is in the curve work where the head chainman 
has to ofiset from the line of the last stakes to find the 
transit “ine” by an amount known as the “chord de- 
flection,” for “ Henck’s Field Book.” We 
always gave the chainman a list of “chord deflections” 
for the even degrees and let him guess at the amount 
on the ground, and found that it saved time. 





























which see 




















The cen- 
tering of the stakes should be attended to a little more 
carefully than on preliminary work, and the measure- 
ments made with more care. 





























A back rodman will be necessary, and we can only 
caution him to stand up, with his rod in position all the 
time, or if near enough to see, whenever the transit- 
man turns over his telescope he must be on hand. Al- 
though the job is not very interesting it is important. 
We used to let the back rodman carry the coats, and 
it we took our dinners along, a basket with the “ grub.” 

Each man in the party must be held strictly responsi_ 







































































and that he has to take all the blame from the engineer- | 
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ble for what tools or instruments are put into his hands, 
and a careful property account must be kept and report- 
| ed from time to time. 
The work of the transitman and of the engineer-in- 
charge is so much increased by location that we must 
defer a discussion of it till our next article S. 
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It is expected that the Southern Pacific Railway will 
be completed to Fort Yuma by November. 


The North Shore Railway of Canada have over 2000 
| men at work between Quebec and Maskinonge. 
| The Kings Mountain tunnel, 4400 feet long, has been 


completed on the Cincinnati Southern Railway, in Lin- 
coln county, Ky. 2 









































Out of 691 railways, only 166 paid any dividends last 
year, and of 246 in the Western States, only 34, and out 
of 109 in the South only 19 paid anything. 


One mile of track is laid on the Rock Island & Mercer 
County Railway, Iowa, starting out from the Milan 
depot, and construction trains are using it. 


The Chesapeake and Ohio canal extension committee 
met at Cumberland, Md., on the 15th inst. to confer 
with the canal board in reference to constructing a pro- 
posed new railway to the Maryland coal fields. 


A railway from some point on the Union or Central 
Pacific Railway in Utah by the valleys of the Snake and 
Columbia rivers to Portland or Puget sound is advocated 
by Salt Lake papers. Also a road by the Colorado 
Valley to San Diego in Southern California. 


Eighteen miles of the Peoria & Fond du Lac narrow- 
gauge road are now graded, and unless some unfore- 
seen circumstances arise the iron will commence being 
laid in a few days. All that is now retarding the oper- 
ations of the company is a lack of the right-of-way. 


Work is to commence soon on the Rhode Island and 
Mass. Railway, which will run from Valley Falls to 
Frankline. The Diamond Hill quarries, from which the 
granite for the Poughkeepsie bridge is to be taken, are 
on this line. The Boston & Poughkeepsie Railway sur- 
vey is about half completed. 


The work on the Port Huron & Lake Michigan rail- 
way is now being pushed vigorously toward completion. 
About 300 men are at work between Flint and Lansing. 
Arrangements have been made by Mr. Bancroft for the 
shipment of 500 tons of rails weekly, commencing next 
week, the rails to be laid at once to the end of the route. 


People are not generally aware says the Cincinnati 
Gazette, of the cheapness with which railways can be 
built at this time. The Columbus and Toledo railroad, 
a road of the usual gauge, a first-class road in respect to 
grades, alignment, rails, etc., with the rails one-half steel, 
is now approaching completion, at a cost of $15,000 per 
mile. 


A company called the Golden, Georgetown & Cen- 
tral has been organized in Colorado to build a narrow- 
gauge road from Floyd Hill, the terminus of a branch 
of the Colorado Central, up Clear Creek to Ida- 
ho and Georgetown. with the intention of extend- 
ing it hereafter through Berthoud Pass into the Middle 
Park. There is also to be a branch to Central City. 
A preliminary survey has been made and a small 
force put at work on the grading. 


The Western Maryland railway has made arrange- 
ments with the Chesapeake and Ohio canal for freight 
from Baltimore to Cumberland. Freight will be received 
at Baltimore and transferred to steamboats at Williams- 
port and will reach Cumberland in 36 to 40 hours. 
Freight sheds will be erected at Cumberland so as to 
make it as convenient as a railway station. The rate 
will be 15 to 20 per cent. less than the Baltimore and 
Ohio Railway with which it is intended to compete. 


An interesting trial of locomotives is now going on 
over the Boston and Albany road. The ‘* Adirondack,” 


Railroad,and the *‘ Brown” built at the Rhode Island Lo- 


on trial for a week, the test being to determine which 
machine can do its work with the least expense for fuel. 


whole trip. 

































built at the Springfield shops of the Boston and Albany 


comotive Works, are the engines which have been put 


The engine averages about fifteen miles an hour for the 
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Engineer Sprague of Conway has begun the prelimin- 
ary surveys for the proposed narrow-gauge railroad trom 
Holyoke to run down the west side of the Connecticut 
river to Hartford. It is intended hereafter to run an. 
other and connecting line up the east side of the river 
to Turner’s Falls, and crossing there, to run up Fall 
river to Wilmington, Vt., connecting there with the 
Green Mountain narrow-gauge railroad. The special 
design of the enterprise is to secure a cheap freight line 
from Turner's Falls and Holyoke to water communica- 
tion at Hartford, and it is expected that the present 
rates of freight wil] be reduced at least one-half. 


eo 
Miscellaneous Notes. 


The saving of expense to Taunton, Mass., in water 
piping, compared with the cost a few years ago, isa 
large item. In 1872 iron was $55 per ton, and the 
pipes would have cost $70 per ton, at least. Now the 
piping is delivered at $35 per ton, or about 1% cents 
per pound. It will require about 3000 tons under the 
water contract, making a difference of over $150,000 in 
laying and completing this branch alone, compared with 
the expense four years ago. 


Advertising is universal, and, newspaper advertising 
is the perfection of the art. All other methods of ad- 
vertising have to depend more or less upon the publicity 
of newspaper mention for the full effect. More money 
and reputation has been acquired through newspaper 
advertising than by almost any other means except con- 
quest. The instances are few where advertising has 
not paid in some measure, but the instances are to be 
seen on every hand where an imperfect knowledge of 
the business has hindered the full return which would 
have followed judicious and systematic advertising. 


Three engineers, under the supervision of Mr. E. C. 
Clark, are now engaged in surveys.for the proposed new 
main sewer in Boston. One is at Moon Island making 
surveys, another making observations with reference to 
the currents prevailing in the harbor by means of floats, 
while the third is employed in artesian borings to deter- 
mine upon the feasibility of tunnelling the Neponset 
river. Mr. Clark, the engineer in charge, was resident 
engineer of the Detroit tunnel, and of the last tunnel 
under the city of Chicago. He has also been connect- 
ed with sewer work at Chicago and in Philadelphia. 


The water system of Dubuque is quite a novelty. In 
one of the bluffs a lead mining company met obstruction 
from water, and to obtain relief the bluff was tunneled, 
when it was found that a copious fountain had been 
struck which ran to waste for several years. But the 
water was most excellent, the supply exceedingly liberal 
and the head so elevated that the idea of utilizing it was 
seized by a company, the property purchased, and a sys- 
tem perfected which gives the cheapest and best water 
supply known in the country, furnishing the city for all 
purposes at an expense of $8000 per year. There is also 
a sufficient supply to be used for water power. 


We learn from the Providence Bulletin that the Cor- 
nish pumping engine at Pettaconset seems to be fully 
justifying the anticipations of its projectors. For some 
days past, with the use of Cumberland coal, delivered at 
a cost of five and a half dollars, the engine has been 
quietly doing a duty of 95,000,000, All the indications 
so far are that asa permanent, reliable, economical 
pumping engine, it has probably no equal in the coun- 
try. It is encouraging to learn in this connection that 
the experimental filter basin at the pumping station, 
which comes into use with the new engine, promises to 
afford all the water needed for the present supply, with- 
out further drawing direct from the river. 


A telegram from Montreal says: *‘As stated yester- 
day, Aug. 8, the Premier proceeded with the harbor com- 
missioners to Lake St. Peter to examine the work of 
deepening the channel of navigation now in progress on 
the lake and at various places between it and this port. 
Both Mr. Mackenzie and the commissioners were very 
well satisfied with what has been and is being done, and 
were particularly pleased and surprised by the superior 
facility and efficiency of the new plan of removing the 
ledge rock at Cape St. Charles by means of the toothed 
dredge. In some places the channel is being cut to the 
full depth of twenty-five feet to avoid goiyg over the 
difficult work twice. The changes in the course of the 
channel seem to insure all the advantages anticipated. 
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Contractors’ Intelligence. 


It is understood that a party of eastern capitalists are 
about to establish a rolling mill, in or near St. Louis, for 
the manufacture of iron hoops and small rails for nar- 
row-gauge railroads. The site for the new enterprise is 
expected to be located either in South St. Louis or East 
Carondelet. 


Abiel Stevens, an old railroad contractor, died two 
weeks since at Amherst, N. H., at the age of seventy- 
two. He was a contractor on the Boston and Albany 
road, the Boston and Providence, the Central Railroad 
of New Jersey, the Troy and Greenfield, and other 
roads. He retired from active life several years ago. 


The contract for the superstructure of the Milwaukee 
avenue viaduct in this city was awarded by the Board of 
Public Works to the American Bridge Company on the 
roth inst., for $35,300.15. The viaduct spans the track 
of the Milwaukee & St. Paul, the Pittsburgh, Cincinnati 
& St. Louis, and the Danville & Vincennes Railways, 
at Desplaines street. The substructure is nearly com- 
pleted. 


A report has been widely circulated that the A merican 
Bridge Company, of this city, were about to throw up 
the contract for the Poughkeepsie bridge because, as 
was stated, some $25,000 was lacking of the subscrip- 
tion specified to be raised, before the company com- 
menced operations. This proves on investigation to be 
entirely untrue as the company is at present forwarding 
material to begin construction and expect to put one or 
more piers in place before winter. The work is to be 
pushed with all practicable energy. 


The Keystone Bridge Company has taken contracts 
for the following iron bridges on the Galveston, Harris- 
burg & San Antonio Road; Guadaloupe river, one span 
258 feet, two spans 158 feet, one span 128 feet; Ciblo 
river, two spans 158 feet, two spans 88 feet ; Salado river, 
two spans 128 feet, two spans 88 feet ; Tio Geronimo, 
one span 128 feet; Tongo creek, one span 128 feet; 
Dietz creek, one span 88 feet. All to be completed this 
year. These will be the first iron railway bridges in 
Texas. 


The Jackson (Miss.) 7%mes notes the completion of 
the Pearl river bridge. The length of the bridge is one 
thousand and eleven feet, width thirty feet. There are 
twenty-three spans of the following dimensions: One 
eighty-one feet, two of fifty-two feet, twenty of twenty- 


nine feet, one of sixteen feet, and a circular approach of 


thirty feet. The lumber is all the best quality of heart 
pine. The covering of the main span is of clear cypress. 
All of the ironwork was made in Philadelphia. The 
channel spans are strongly anchored to solid built piers 
resting on well driven piling. The piles are driven 
through the quicksand a depth of eight feet to the clay 
foundation below. Major M.S. Hasie is the contractor. 

ee 


Foreign Intelligence. 


There are 771 kilometers (478 miles) of sewers in 
Paris, France. 

British India in 1875 contained 6361 miles of railway 
from which the aggregate receipts were £7,388,323. 

The Russian Technical Society has offered prizes for 


the best treatise on the management of steam engines 
and boilers. 


The management of the Eastern Railway of France 
is directing its attention toward the introduction of iron 
sleepers upon portions of its system. 

Greece, with a population of 1,458,000, has only six 
miles of railway. Java, with a population of 13,000,000, 
has 179 miles; Peru, with a population of 3,000,000, 
has about 1000 miles of road in operation. 

Soundings recently taken in the bitter lakes on the 
Suez canal route show that the bed of salt at the bottom 
of these lakes is gradually dissolving. This result was 
anticipated by the projectors of the canal and will give 
increased depth to the lakes much to the benefit of nav- 
igation. 

The deepest perpendicular mining shaft in the world 
is in Prizibram, Bohemia. It measures 3280 feet. The 
mine is for lead, and is supposed to have been worked 
350 years, Greater depths have been reached in other 
places, but not in one perpendicular. A rock-salt mine 
near Berlin is 4175 feet deep, anda coal mine in Belgium 
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is 3542. The deepest hole in the earth is the artesian 
well at Potsdam, Mo.. 5500 feet. 


It is said that the French metrical system of weights 
and measures is about to be introduced into Russia. 
The special committee who are sitting at St. Petersburg, 
at the headquarters of the Russian Imperial Technical 
society, have not only come to the conclusion that such 
an innovation would be useful, but have also emphati- 
cally declared that; if the French system is to be intro- 
duced, the present is the fitting moment. They think 
that the change ought to be accomplished within two 
years. 


At the present time the exports of Egypt amount to 
about $60,000,000, annually, and the imports, $30,- 
000,000. The present ruler has brought 350,000 
acres of desert under cultivation. There are now 
in working order 113 navigable canals, which supply 
720 smaller canals, and they again fill numberless water 
courses. There are also 30,000 water wheels, for irriga- 
tion purposes, worked by animals ; 70,000 well sweeps, 
and 500 steam pumps. There are 1,100 miles of rail- 
way in operation, and four thousand miles of telegraph. 
Cairo has been recently lighted with gas, and the streets 
are paved. Altogether for an “effete civilization.” 
Egypt is making great strides. 

In ten years the screw has entirely replaced the pad- 
dle in transatlantic navigation, the weight of marine en- 
gines has diminished one-half, the steam pressure has 


quadrupled, and the consumption of coal has decreased 
two-thirds. 


Eight miles of main and distributing pipes have al- 
ready been laid in connection with the Danvers, Mass., 
water works. The reservoir, which is to be located on 
Hathorne hill, will hold 5,000,000 gallons, and is 230 
feet above tide-water. Water will be pumped into the 
reservoir from the pond by an engine capable of raising 
2,000,000 gallons in twenty-four hours, The works will 
probably be ready for use on the first of December. 

The Railroad Gazette says: California wheat has to 
make a voyage of something like 13,000 miles to reach 
a market. Nearly all of it goes to Europe, and all that 
goes to Europe is taken around Cape Horn. This dis- 
tance is something like three times that of the North- 
western grain districts from the European market ; be- 
sides which must be reckoned the distance of the Cali- 
fornia wheat fields from the sea. One might think that 
this distance would prohibit shipments ; but really it 
has comparatively little effect. The quotations for car- 
goes from San Francisco to Liverpool show rates from 


cago, ridiculously low as they are, will reduce this differ- 
ence so that the cost from San Francisco to Liverpool is 
but 3d. to 6d. more than from Chicago to Liverpool. 
The San Francisco rate is something like 0.005 cent. 
per ton per mile. 
——->-____—_ 


inferiority of German Manufactures. 





German industrial circles are painfully excited by a 
competent judge declaring the manufactures of this 
country inferior to those of other civilized lands. This 
severe criticism has been recorded against German in- 
dustry by Professor Reuleaux, director of a government 
technical school at Berlin, and chief commissioner to 
the Centennial Exhibition at Philadelphia. This well- 
known gentleman, in a letter to the editor of the Berlin 
National Zeitung, condenses his views into three con- 
demnatory sentences, one more crushing than the other. 
The first conclusion at which he has arrived from a 
careful inspection of the German department at Phila- 
delphia is that the main object of the German Manu- 
facturers is to produce an article which shall be cheap 
and nasty. His second observation purports that Ger- 
man manufacturers find it easy to succeed in the line 
they have chosen for themselves, considering that the 
men they employ are deficient in skill and taste. As a 
third and crowning remark upon the character of the 
German articles displayed at the centenary show, the 
professor finds himself obliged to add that the German 
nation seem to be steeped in utter servility, so great is 
the number of Bismark statues, Red Princes and other 
heroes of the war, in every conceivable material, from 
gilt bronze down to common soap. It is easy to imagine 
the impression produced by such a sentence pronounced 
in uncompromising language by the person officially sent 
out to report upon the latest competitive display of the 


16d. to 19d. per bushel—7d. to rod. more than the rate 
from New York to Liverpool. Current rates from Chi- 


world’s manufacturers. Most papers have discussed the 
letter of the out-spoken witness. The excitement get- 
ting more intense as it spreads to wider circles, the letter 
is sure to produce consequences in the shap: of legisla- 
tive measures. The most remarkable feature of the de- 
bate called forth is the approval of the more important 
observations uttered by the censorious critic. I do not 
remember seeing it denied in any paper that German 
goods nowadays are recommended by cheapness, not by 
quality, and that the careful finish which used to dis- 
tinguish the articles of this country is no longer what it 
has been.— London Times. 


——_— —-- <=> -——__—_ —_——_ 


The Real and Apparent Vaiue of Machine 
Effect 





BY J. RICHARDS. 

There is often so great a difference between the 
apparent and real advantages resulting from the em- 
ployment of machines, that this alone, if other reasons 
were wanting, is enough to prove the value of critical 
observation, and the necessity of dividing results into 
the two classes of mechanical and economical. An ex- 
ample will serve to show how erroneous impressions 
may sometimes be formed from noting only the appar- 
ent value of machine effect. 

Among the various kinds of work, once performed by 
hand and now very generally done by motive power, is 
the driving of piles, and there are but few who at first 
thought, and without investigation will not conclude, 
that pile driving is one of those cases wherein motive 
power has with the greatest advantage supplanted hand 
work. The act of lifting up a weight to be let fall upon 
the end of a pile certainly is among those low duties 
which may be called drudgery when performed by 
hand. The ram guides itself, even the length ot its 
movement is not determined by those who raise it. 
The work is wholly without skill, and can be equally 
well performed by horses or men. In such work we see 
the direct application of power, no complicated machin- 
ery intervenes to break the connexion between the 
motor and the work, consequently when steam power 
is employed, the mind of an observer at once is carried 
into an estimate of how many men would be required 
forthe same duty. The ram falls with tremendous 
force, and this force being expended in a very short dis 
tance, gives an exaggerated impression of what is rea".y 
done ; in fact, the operation seems to involve a vast 
power far beyond the scope of human effort. 

This is the common impression of pile driving even 
among those who have more than a superficial knowl 
edge of such operations, an impression which is much 
heightened by witnessing one of the American gunpow- 
der pile-drivers, where a report equal to that of a six- 
pounder accompanies each blow. 

Now the fact is, notwithstanding this apparent gain, 
pile driving is not one of those operations wherein the 
employment of steam power and machinery has so far 
exceeded hand performance. It is even questionable 
when we come to scrutinize the various conditions at- 
tending on this kind of work, whether pile driving can- 
not in many cases be performed quite as cheaply by 
hand as it can by steam power. 

During the summer of 1874 the writer visited some 
works being erected along the Gotha river in Sweden, 
among others a bridge which was being built at Goth- 
enberg, to connect the city with the “Hissingen side.” 
This bridge, a plain iron structure, was supported on 
piles, as all works are about Gothenberg. At the time 
of the visit the pile driving operations were going o 
with great speed, and were performed wholly by hand. 
This mode of driving of course created some surprise, 
especially as Sweden has an advanced place in the appli- 
cation of motive power to supplant labor. Jt was found 
upon inquiry, however, that steam pile driving had been 
tried and was abandoned as too expensive and too 
much trouble; that the hand driving contractors had, 
in fact, through legitimate competition, driven out 
steam power, and that no one had for several years em- 
ployed it. 

To one accustomed to think of hand pile driving as 
of something like a connexion with road wagons be- 
tween London and Edinburgh, this statement of course 
awakened some interest, and the investigations, or de- 
ductions rather, which resulted, will be set down here 
in illustration of the subject being treated. The first 
thought was naturally of the relative value of machin- 
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ery, fuel, and labor, but these were found to bear much where many minor points might not be understood by a 
the same relation as in England; labor being worth ! stranger, does not, of course, furnish data for a general 


about four and one-half “kroner” (Swedish crown 13%- 
The al- 
luvial deposit which constitutes the only land about the 
mouth of the ‘‘Gota Elf” is, it is true, soft, and offers 


d.) per day, and coals as cheap as in London. 


a minimum of resistance to driving; but the circum- 
stances are not much different from those which gener- 
ally exist about the delta of rivers where much piling is | 
necessary. The query therefore, became, “What are | 
the economical conditions of pile driving as a mechani- 
cal operation that men should compete with a steam 


engine?’ 


The mode of operating, it should be explained, corre- 
sponds to what is technically called “whipping,” form- 
erly practised in unloading coals from vessels and some- | 
A number 
of men acting in concert each having a rope attached 
to the main one, “whip up” the drop much as they 
would toss a weight into the air. 


times yet to be seen at the London docks. 


The ram being toler- 
ably heavy, and falling but a short distance, meets the 


pile at a low velocity, and consequently without that 


} 


waste of power which is so common in pile driving. 


The operation was, in tact, something like that of the 
gunpowder method by which the pile is 
stead of being “knocked” into the earth. 
Let it be assumed that 1000 piles are to be driven | 
with an average penetration, and under circumstances 


“ 


pushed” in- | 


| cation of power is very irregular both as to intervals and 


the same as at Gothenberg, that is, a part of them on 


land and a part in the water, and that this number is 
considerable enough to warrant the adoption of the 
most economical means of driving. 
comprise various details, such as providing and erecting 


The operation will | 
| the whole time. 


what may be called plant, including barges, platforms, | 


derricks, ropes, and soon, These things have to be 
assembled, transported to the ground, and set up. 
When the work is begun, at least one half is devoted 
to what may be called adjustment, that is, moving der- 
ricks after driving each pile, bringing the piles into 
position, and setting them, sawing off, measuring posi- 
The proportion of time occupied by 
this work of adjustment will of course depend on how 


tions, and so on. 


rapidly driving is done, but in any case will constitute | 


about one-half. To employ a steam engine to raise the 
ram, at least four men will be required with each der- 
rick, or to add the expense of fuel, oil, wear and risk 
of machinery, with something for special skill required 
in the care and management of the engine, and then 
call the sum labor, it will equal six men for each der- 
rick. 


driven involves a concert of action between the men and 


Every movement from raising a pile until it is 
the machinery. Every stop and start calls for signals, 
waiting to see if all is ready, and, worse than all, it 
leaves the men fora considerable portion of the time 
unoccupied, farther than to watch the rise and descent 
of the ram. 

The steam engine has nothing to do with what was 
called adjustment constituting one-half the work, that 
half which involves care and judgment. It merely 
hoists the pile to be set, and then raises the ram ; all be- 
sides is handwork. The economical advantage gained 
by a steam engine lies therefore in what is gained over 
employing enough men to raise the piles and the ram 
without the engine. 


ram, and while the blows given are inferior in force, 


Twelve strong men can operate a 


they can be from six to ten times as many in number. 
This extra labor would at four and one-half Swedish 
crowns per diem for each man, amount to 30s., but even 
this small sum is not to be balanced equally against 
what would be gained by employing a steam engine. 
The labor of driving as practised in the case referred to 
was not so severe but that the men could at once go on 
to set a new pile when one had been driven, and it need 
hardly be explained how much was gained in raising 
and setting piles, moving derricks, and platforms, with 
other adjusting work, by having twelve men instead of 
six to peform it. 

Besides, as in the case alluded to, there is often much 


to be gained by a speedy performance of the work. In 


Sweden the summers are short, and such undertakings 
if completed in one season, must be carried on rapidly. 
To multiply the work in hand driving is an easy matter. 
A new derrick with men to work it is soon added, but if 
a steam engine with its details was included, the case 
would be different. 

A superficial examination in an isolated case, and one 


| form false estimates. 


| the question, 


| tractors come to understand what may be called the eco- 





| piers, but nevertheless is open to an inference that the 
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of the industries and enterprises which have their origin 
in schemes wholly unqualified by exact knowledge or 
even by careful observation, it would, no doubt, be a 
matter of surprise to most of us. The element of 
chance must ever form a considerable one among the 
incentives which call out enterprise, but there is enough 
of this left in manufacturing by reason of mechanical 
improvements without including an uncertainty of such 
economical results as are deducible by the exercise of 
ordinary reasoning power. 

The development of manufactures has no doubt been 
mainly experimental, but not wholly so, and every year 
is adding rapidly to the confidence felt in such economi- 
cal principles as are known to apply to labor, capital, 
and machine processes. The engineering profession 
cannot be wholly,confined to the scientific and mechani- 
cal details of structures, machines, and processes, it 
must also include the economical part; not as opinions 
and conjecture, but founded as far as possible upon 
exact data in the same manner that various mechanica] 
problems have been so successfully treated —Angineer- 


ing. 


rule, but one thing is certain, that hand pile driving at 
Gothenberg is less expensive than steam driving, and 
where the same conditions exist the same rule will hold 
good. The fact is that the part performed by a steam 
engine in pile driving instead of constituting the main 
part, as it seems to be, is really a secondary one, and 
without looking into the matter from both a mechanical 
and economical point of view, it would be very easy to 


It is not hard to imagine circumstances under which a 
person who had a contract of piling to perform would 
send out steam engines for the work, to a place where a 
ton of coal would cost more than its mechanical equiv- 
alent in hand labor. It is not likely that a skilled engi- 
neer, or an experienced contractor would do this, yet 
things not less mistaken have been done and will no 
doubt continue to be. The profit with which motive 
power can beemployed in supplanting hand labor seems 
in such cases as that just cited todepend more upon 
what was called adjustment, than any other condition. 
If the power can be applied continually in one place 
and under uniform circumstances as to time and amount, 
the economic gain is such as to leave hand labor out of 
Pile driving is generally the reverse of all 
this, the work is continually being shifted, and the appli- 


———_———_—__~<=>--——_____——__ 


Improving the Mississippi. 


THE following extract from the Boston Advertiser 
was alluded to last week but failed to appear in our 
paper as was intended : 

Captain Eads, who has been in New York this week, 
has matured a plan for the further improvement of the 
entrance to the South Pass of the Mississippi river, and 
surveys have been made to perfect it. By this plan the 
current is to be confined to a narrower space than it 
now occupies, by means of wing-dams and dykes, which 
will greatly increase its velocity as it enters the jetties, 
scouring away the bar which extends from 2000 feet to 
about 300 feet within the Pass, and on which at present 
there isa variable depth of between 17 and 20 feet. 
Captain Eads feels confident that a permanent channel 
can be secured and maintained through this bar, if its 
entire removal cannot be accomplished, by placing these 
wing-dams, two on each side of the river, and jutting 
from its bank, above the jetties. The upper pair of 
these dams will be 3000 feet above the upper end of the 
jetty work, the one from the right bank jutting 1200 
feet into the river, and the one from the left 1400 feet, 
leaving an open way for the passage of the water of 
5000 feet. The lower pass will be only 200 feet above 
the jetties. The right dam will be 600 feet long, but 
does not rest upon any base in the way of bank or dyke; 
while the left one will extend at an angle of go degrees 
from a dyke already built and known as the east dyke. 
The latter extends from a point 800 feet below the head 
of the South Pass to 1400 feet above it. The passage 
between the last pair of dams will be 800 feet, which is 
the average width of South Pass, and thus the body of 
water which naturally seeks the latter is narrowed and 
forced with greater velocity between the jetty walls. 
The construction of these dams will be begun as soon 
as the surveys necessary to the work are completed. 

The latest news from the jetties shows a degree of 

progress which, it is thought, proves, from the constant 
deepening of the water in the South Pass, that they will 
eventually be perfectly successtul. Grand Bayou has 
been closed, and since that was done the speed of the 
current has increased to such a degree that it has remov- 
ed by its force a vast body of earth. Constant sound- 
ings, taken from day to day by those on the work, prove 
that the channel is becoming a straighter, wider and 
deeper one, having an average depth of 20 feet almost 
through its entire length. The only places where this 
depth is not found are at either end of the pass—within 
300 feet of its upper end, and within 1000 feet of the 
sea terminus of the jetties; and the least depth discov- 
ered at these points has been 19 feet, and that only for 
a distance of 75 feet up and down the stream. One of 
the arguments put forth by the opponents of this work 
has been that anew bar would form at the mouth of 
the jetties, the latter would have to be prolonged, an- 
other bar would form, and so on indefinitely. On the 
contrary it has been proved, it is asserted, that a sand or 
“mud lump,” which formerly existed at the mouth of the 
pass, has been cut in two by the current, and is gradu- 
ally washing away into the deep waters of the Gulf, 
a channel now passing directly through it wich is more 
than 100 feet wide and 20% feet deep, daily widening 
and deepening. 


degree. 

An example of the opposite kind is in raising the 
material for building when it is all received and raised 
at one point, so that the plant can remain fixed during 
In such cases the real often exceeds 
the apparent gain, and so well have builders and con- 


nomics of steam handling, that one would look fora 
long time, in England at least, for a mistaken use of 
machinery. In America, where fuel is cheaper and la- 
bor more expensive than here, one may often see cases 
where steam power would supplant hand labor and 
effect a saving. A single one may be mentioned. At 
the docks in Philadelphia, there was two years ago no 
handling machinery operated by power, in fact, but lit- 
tle of any kind, and the principal problem in shipping 
heavy machinery was not in transporting it to the docks 
so much as in getting it off trucks and into vessels. 
This was no doubt, as in New York, partly owing to a 
contemplated change and improvement of the docks and 


economic conditions had not been inquired into. 


The apparent value of machine efiect is much stron- 
ger in the case of concentrating or multiplying power 
than when machines are directed to the attainment of 
true movement or rapid movement. To see the work of 
fifty men performed by machinery for raising or moving 
loads makes a very different impression from witnessing 
a cotton gin doing what may be considered an equal 
amount of work. This is for two reasons ; one is a dy- 
namic result and admits of ready comparison with hand 
labor ; the mental measure applied is to physical force 
alone. In the other case, that of a cotton gin, the com- 
parison is made with human dexterity or rapidity of 
movement, a matter much more difficult to understand 
than simple force. 

A workman could, with a hand card constructed like the 
saws of a gin, pull the fibre from the seed much in the same 
manner that the operation is performed by a gin cylinder, 
but his hands could not move a fiftieth part so fast, nor 
in so exact a manner, although he might at the same 
time be able to exert an amount of power equal to that 
required to drive a gin. When cotton was cleaned by 
hand, or at the time when power gins first came into 
use, the economic value of their performance was no 
doubt apparent, and as readily understood as the advan- 
tage of a steam engine in lifting loads now is, but, as 
remarked in a former place, hand ginning has passed 
away and a new standard has to be employed to meas- 
ure effect. 

Such problems as the difference between the real and 
apparent effect produced by machine processes may 
seem simple and scarce worth attention when there are 
so many things admitting of exact instead of what 
must in some respects seem to be speculative treatment, 
but such problems havea much more extended influ- 
ence in the conduct of the affairs of a manufacturing 
country than is generally supposed. 





If we were aware 
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REPORTED LOW PASS AT THE ISTHMUS 
OF DARIEN. 


In Nos. 28, 31 and 33 we alluded to the revival of | 
interest in the proposed inter-oceanic canal across the 
Isthmus. In our last issue, after giving the route pro- | 
posed by Mr. Gorgoza we expressed the opinion that 
this route would result in disappointment. We propose 
now to give our reasons for this opinion. 

In 1870 and ’71 Commander Selfridge made a survey | 
of all the routes on the Isthmus which appear at all 
possible for a canal, and his report was issued in 1874. | 
A review of this report would be interesting at the pres- | 
ent time had we the space and time, and to it we refer 
those who desire fuller information. 

A careful study of a good map of the Isthmus, its 
mountains and rivers, will quickly lead one to the con- 
clusion that it would be fruitless to look for a low pass | 
except in the following locations of the present Pana- 
ma route; from some point on the Gulf of San Blas to 
the valley of the Chepo (or Bayamo) River; from some | 
point on Caledonia Bay (the route of Dr. Cullen] to the 
valleys of the Chucunaqua and Tuyra rivers, to the Bay 
of San Miguel; by the Atrato River to the plane drain- 
ed by the Cacarica and Parancita rivers via., Cacarica | 
Pass to the valley drained by the Tuyra River to the 
Bay of San Miguel, [the route advocated by Hellert, 
Gorgoza and Lacharme] ; and lastly from some point on 





the Atrato River where it approaches the Pacific | 


Ocean. Possibly there might also be an additional 
route west of the Panama Railway. Of these routes, 
all of which have the advantage to a greater or less ex- 
tent of natural harbors, on a more attentive study of 
surface configuration and water courses one would un- 
doubtedly select the Panama route, the route by the 





Rio Atrato; Cacarica Pass and the Rio Tuyra River 
as the ones possessing the lowest divides and the most 
feasible for a through cut, unless possibly one might 
select a route farther up the Rio Atrato, balancing a 
probably higher summit. These routes have all been 
surveyed and the reports afford the means of testing 
the conclusions. The Panama Railway line is certain- 
ly the most feasible for a through cut, presenting as it 
does, a summit of only 22 ft. elevation, probably the 
lowest line between North and South America ; but its 
harbors are not as good as might be desired. The San 
Blas route, although only 27 miles from ship navigation 
to ship navigation, would require a ship tunnel ten miles 
long for a canal at tide level, and one seven miles long 
forasummit 372 ft. high. Itis utterly impracticable 
as compared with other routes. 

The Caledonia Bay route has a summit of 1,000 ft., 
is longer than the San Blas and, if possible, more im. 
practicable. The route by Cacarica Pass we will dis- 
cuss shortly. The route recommended by Commander 
Selfridge was from the Rio Atrato, 150 miles from its 
mouth and needing no improvement, up the valley of 
the Rio Napipi, to the divide and thence to Chiri-Chiri 
Bay on the Pacific, a distance of 28 miles, of which 
three is ship tunnel, estimated to cost from $50,000,000 
to $100,000,000 according to the plan adopted. The 
canal was to have 25 ft. of water and be 50 ft. wide on 
bottom in earth, and 60 ft. in rock ; ‘on one estimate, to 
have 20 locks, 427x54 ft. with total lockage of 202 ft., 
and on another, three locks with a lockage of 38 ft. 

The other line by Cacarica Pass, probably the second 
lowest on the Isthmus, is the one now urged by Senor 
Gorgoza before the Colombian government and for 
which he has obtained the contract for a survey and in 
the event of a practicable route being discovered, the 
contract for the building of a canal or railway. 

On reference to the report we find that the same gen- 
tleman then advocated the Cacarica Pass as strongly as 
he does at present, making equally as unwarranted asser- 
tions in regard to its extreme lowness as now, and which 
were entirely dissipated by the survey of Commander 
Selfridge. We suspect that the gentleman has some 
ulterior object in view, and it is our opinion that the 
survey will be valueless, and as the Colombian govern- 
ment has again been attacked by its chronic disease, 
civil war, any assistance from that quarter may be con- 
sidered out of the question. 

Starting from Columbia Bay (or Gulf of Darien), one 
of the finest harbors on the Atlantic coast, we enter the 
Uraba mouth of the Rio Atrato, and follow it about 22 
miles to its junction with the Rio Atrato, and thence by 
this river 19 miles, to the mouth of the Cacarica River 


where the proposed canal is to commence. There is a 
bar at the Uraba mouth, with 7 08 ft. for water, which 
can be improved at small expense, and the river is navi- 
gable for the largest vessels. From the Rio Atrato the 
line would follow the valley of the Cacarica or the 
Perarchita to Cacarica Pass and thence either by the 
valley of the Mono and Cue’ or by the Paya, tributaries 


| of the Tuyra, and down this latter river to Darien Har- 


bor and the Gulf of San Miguel, the finest harbor of 
the Pacific. In fact the most that can be said of this | 
route is in referencetoits harbors. Lines of levels were 
carried from both oceans to the summit near the head of 
the Cue’ River and carried along the summit nearly to 
Cacarica Pass, but through the pass no line has been 
carried, a circumstance greatly to be deplored. This 
was due to the rainy season, which absolutely stopped 
farther progress. But so many points were taken in the 
valleys on either side, that any thought of a low pass 
must be abandoned. 

For the benefit of future explorers Commander Sel- 
fridge says, ‘that the lowest line in this 1egion will be 
found to follow the Tuyra to the Cue’, up the latter to 
its first tributary on its right bank, the river Mono; it 
will then follow the Mono to its sources, which will 
bring the line very near the lowest point of the divide | 
known as the Cacarica Pass. Then it should follow 
the course of a river, name unknown, that empties into 
the Peranchita at its left bank, above the junction of the 
latter with the Rayo.” 

Following up the Tuyra river its elevation at the 
mouth of the Cupe’ is 48 ft., at mouth of Paya 144 ft., 
at mouth of Cue’ 170 ft., at mouth of Mono on Cue’, 
233 ft.. and at Fork of Cue’ 513 ft. Paya village on 
the Paya branch of the Tuysa is 270 ft. high and as a 
line was carried between the mouth of the Mono River 
and Paya village, covering all the approaches to the 
Pass, certainly no Pass less than 270 ft. could have ex- 





isted without being discovered. Although no line was 
carried to Cacarica Pass, Commander Selfridge made a 
reconnaisance in person, and took the height by barom- 
eter, and making the most favorable deductions the 
hight could not be less than 410 ft., and probably no pass 
of lower hight exists in this region. The ground on the 
Atrato side slopes suddenly from the summit, and is a 
level plain thence to the Atrato. On the Pacific slope 
itis broken up into numerous hills as far as Santa 
Maria. 

The length of canal required on this route would be 
55 miles, and the Pacific end would be § miles below 
Santa Maria. Fixing the summit level at 160 ft., there 
would be a through cut of 15 to 18 miles and a total 
excavation for the whole canal of 46,000,000 yards of 
earth, and 62,000,000 of rock, with a total cost of some- 
thing like $250,000,000. From the mouth of the pro- 
posed canal it is about 40 miles to the Bay of San Mig- 
uel, making the whole route 136 miles, with 55 of canal, 
and a total lockage of 312 ft. It is unnecessary to say 
that this route bears no comparison with the Napipi 
route of a total length of 178 miles, of which 28 miles 
are canal, and less lockage and one-fourth the estimated 
cost. Neither does it bear any comparison with the 
route by the Panama Railway which has the advantage 
of lying right at the points most needed, but with the dis- 
advantage of poor harbors. Since the works that have 
been executed at Port Said, this is not a consideration 
of as great weight as formerly and the possibility of 
making a through cut at tide level, which is impractica- 
ble in any other route, would seem to watrant a closer 
investigation of its merits. From the proximity of the 
railway to the probable line, a minute survey could be 
made at comparatively small expense, and the wonder 
is that such a survey has not been made, at least we 
have not heard of it. We think the objection of Com- 
mander Selfridge to the low bottom lands of the Cha- 
gres River one of the strongest points in its favor. 
Certainly he should not expect to find the site fora 
through cut on high ground, (out of the swamps which 
of course are fever breeders, especially in tropical cli- 
mates) as his constant reference to the necessity of 
avoiding all swampy or low ground woutd lead one to 
imply. 

The objection to large volume of water can we think 
be readily met by engineering skill. He certainly 
could not expect to find a deep valley cutting the Isth- 
mus nearly in two at a low level, without a large volume 
of water running through it. Our study of the moun- 





tain ranges and the rivers of Selfridge’s map has con- 
vinced us that, all things considered, the Panama is the 
most favorable route, although its expense woyld prob- 
ably exceed somewhat the Rio Napipi. We would 
advocate its immediate and minute examination. 





CLIMATIC CHANCES. 


Australia has always been in the nature of a 
quandary to most geologists and naturalists. Whereas 
nature seems to have, toa great extent, completed her 
great works in other lands and fitted them for the habi- 
tation of man, here she seems to be in the midst of 
her labors, discovered, as it were, in her metamorphosis 
from a region of barren interior devoid of rivers, and 
with a low order of animal and plant life, to one more 
in keeping with her sister continents. Lakes and rivers 
that scarcely had an existence on its discovery, have 
now assumed formidable proportions and the face of the 
country is becoming more fertile, the rainfall is increas- 
ing, and the sea coast belt of habitable territory is ex- 
tending inland. Lake George some twenty-four years 
since had no existence and at present it is twenty-four 
miles long and seven wide and growing. Lake Bath- 
urst is another example on a smaller scale. 

The floods in the rivers have greatly increased and 
probably the mean rainfall. The reasons for these cli- 
matic changes are not clear, some attributing it to the 
clearing away of the forests and the cultivation of the 
land, and others assert that the clearing away of forest 
has the opposite effect. No doubt in a wooded country 
the floods are diminished but their effect on precipita- 
tion is not clear. In our own country on the western 
plains, changes no less remarkable are occurring. 
Throughout Kansas and Nebraska, as the area of culti- 
vated land pushes westward the boundary of barren 
lands also pushes ahead. Whether this be due to culti- 
vation of the soil or to climatic changes possibly involv- 
ing the continent it is at present impossible to tell. In 
Texas,across the L’/ano Estacado, which was once a bar- 
ren red sand or loam, fertile in itself, cactus, patches of 
grass and occasional chapfparel are now beginning to 
cover the face of the land, and what was once a desert 
region in another century may become a fine grazing 
country if not also tillable. The basin of Great Salt 
Lake is blessed with an increased rainfall and for several] 
years the surface of the lake has risen at the rate of ten 
inches per annum. Once it was an inland sea 970 ft. 
higher than it is to-day, covering also Servier Lake Basin 
and having an outlet northward by the Columbia River. 
So the changes that we witness may be periodic and the 
cause farther to seek than in increased area of cultiva- 
tion, this extension of tillab’e area being rather in a 
nature of an effect which may at the same time supple- 
ment and intensify the results of the original cause. At 
any rate our public domain west of the One Hundredth 
Meridian has much increased in value since the first ex- 
ploring parties traversed it, and these. changes are so 
rapid as to be noted in the life-time of individuals. It 
would be interesting to know what are the causes and 
whether these changes are permanent, periodic, or en- 
tirely sporadic. 








Mr. FLEMING has written a history of the Intercolo- 
nial Railway of Canada which was so recently complet- 
ed. Like all true Canadians he expresses regret at the 
“blunder” of the Ashburton Treaty by which Maine 
was unjustly given to the United States. This fact 
doubled the length of line necessary to bind the provin- 
ces into one great confederation, which we are assured 
was a proven political and military necessity. He en- 
larges on the results which are to follow the binding 
of the provinces together by daily communication, 
through what otherwise is practically a wilderness sepa- 
tating their interests as completely as an impassible 
mountain chain. Probably in a financial sense the road 
cannot be considered a paying investment, although it 
gives to Canada her only seaboard outlet open at all 
times of the year. Mr. Fleming gives sume interesting 
figures which show that the line was by no means an 
easy or cheap one to construct. The masonry amount- 
ed to 200,000 yds., and the excavation to 16,000,000 
yds. of which to per cent. was rock. Comparing the 
different divisions the lowest average excavation per 
mile was 13,665 and the highest 81,996 yds. Along the 
whole line the average excavation was 32,210 yds. per 
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mile, and the masonry 401 yds. per mile. 
account shows an expenditure for all purposes including 


branch lines and rolling stock of $21,569,136.79 or | of 6,300 steel wires of 14 ft. to the tb. giving a weight | be used on mounted drawing paper, that is not liable 


about $43,000 per mile. 


LETTING OF THE CONTRACT FOR COOK 
COUNTY COURT HOUSE STONE. 








It will be remembered that in our issue of Aug. 12th, 
we gave an analysis of the bids for the stone for the 
At that of the 
Coynty Commissioners had accepted Walker's bid at 


Court House. time the committee 
$695,000, but owing to the general indignation of the 
community and of the contractors they moved to recon- | 


In the mean 


sider the bids and hear more testimony. 
time those commissioners who were in favor of Walker, 


again visited the Lemont quarries, and in the absence 
of the opposition commissioners, who knew nothing of | 
their that 
Walker's quarry was the only one which could furnish 


the contemplated inspection, conclusion 


stone of sufficient thicknes, was remarkably unanimous. 
So much opposition to Walker having been awakened | 
that it was doubtful if his bid would be accepted before 
the full board, a new deal was had in which the bid of 
Wm. McNeil & Son, which had not been considered pre- 
viously at all, was selected as the most eligible, Mr. 


Walker having signified his w#llingness to be one of his 


bondsmen and also to furnish the stone from his quarry, 
he giving a mortgage on the same. 

A great many people still denounced this virtuous 
act of the board as but a new shift in which the same 
parties weré involved but under a new firm name. 
Communications were received from all sides denounc- 
ing McNeil & Son as irresponsible parties, and the 


Stone-cutters Union, in particular, protested that “they 


sre incompetent for the work financially and mechani- | 


cally,” being “unknown as stone-cutters” etc., implying 
plainly that the contractor should be a man who under- 
stands the business which he proposes to engage in, a 
consideration quite unheard of, of late, in Chicago 
lettings. 

Finally on Thursday the subject was brought before 
the full board and the bid of McNeil & Son accepted 
at $540,000 which although not the lowest limestone 
Had the bid of 


McNeil & Son not been accepted, as seemed likely at 


bid, is within $5,000 of the lowest. 


one time, rather than abandon their untenable position, 

+.¢., the decision in the first place that limestone was 
the only proper stone for the Court House—Bedford 
limestone would have been accepted, which on the whole 
is handsomer and better, although it would have had 
is 


the objection of a certain select coterie of men voting 
for it solidly as was the case on every proposition ad- 
vanced from the beginning to the end of this whole 
miserable business. 

It is likely that this contract will never be consummat- 


ed. The city, who is to occupy half the building, will 


| ges, being estimated at 10,000 tons. 


| rials of July 15 and 29. 


INGINEERING NEWS. 


The capital| THE cables of the Brooklyn Bridge will be four in Editor Engineering News, 


number, each cable 15% in. in diameter and composed 


of 450 tbs. per lineal ft. of cable. The distance between 
the anchorages is 3,500 ft. and, allowing for deflection, 
the total weight of the cables will be about 6,800,000 or 
3,400 tons, or about a ton per lineal foot of bridge for 
the cables alone. The roadway is placed at 135 ft. and | 
the top of the towers at 275 ft. above mean tide. The 
saddles on the top of the towers on which the cables 
ride will weigh 13 tons each, the weight which they are 
to carry, or the weight of bridge between the anchora- 
The original esti- 
mate of cost was $11,500,000 of which nearly $6,000,- 
000 was expended up to the beginning of the year. It 
is now thought that $13,000,000 will complete the 
structure. include land 
which amount to a considerable sum, as the 
approaches run back half a mile in New York and one- 
third of a mile in Brooklyn. 


These estimates of course 
damages 








The Engineering and Mining Fournal has come 
out with an editorial on *’ Premature Degrees ” taking 
essentially the same ground as was taken in our edito- 
We are also glad to notice 
that other journals are interesting themselves in the sub- 
ject, and we hope that it will be so kept before our soci- 
eties that they will see the necessity of early action. 
We are glad to learn that the subject is again likely to 
come up at the October meeting of the Mining Institute 
and we hope the conservatism of the American Society 
of Civil Engineers will not prevent their hearty co-oper- 
| ation. The subject is far too important and involves 
too directly the esprit of the profession to be allowed 
to pass by default. We most fully accord with the 
spirit of the article alluded to, 





| STILL they come! John W. Nystrom in his recent 
essay on the Metric System says that while his pages 
were in press, “information was received to the effect 
“that the SWEDISH Parliament has passed a law to 
“adopt the Metric System. About three years ago, 
“the Motala Iron Works in Sweden, adopted the Me- 
‘tric System exclusively for all locomotive work. The 
“Medical Profession of Sweden has used the Metric 
“System for many years.” Visitors at ‘the Centennial 
Exhibition at Philadelphia remember with pleasure the 
magnificent display of the Motala Iron and Steel 
Works Company near the northwesterly corner of the 
Main Building.—(Communicated). 





WE receive the following query from Waterloo III: 
‘State law in regard to two center corners in sections 
on North and West boundary of a township, and how 
would you divide for example, section 6.” 








shortly begin to open its eyes and enter a protest, and 
interested citizens will enjoin proceedings, and the final 
letting of the stone contract will go over until a new 
board is elected. In the mean time the city will have 
completed its agreement with the county by which the 
latter shall build the city portion of the building also, 
and the foundations can be laid and carried up on the 


city portion of the building without loss of time, prepar- 


atory to carrying the whole building up together next 


spring. Probably the city will also have a committee 
:ppointed to confer with the county on the selection of 
the stone, and it is possible that ultimately some better 
stone for this purpose than Lemont will be selected, and 
the contract awarded within at least $100,000 of the 
lowest bid. 





Mr. H. D. GARVEY, owner of the Watob Granite 
Quarries, near St. Paul, Minn., writes to the Cook Coun- 
ty Commissioners that he will donate all the stone re- 
quired in the erection of the Court House. The stone 
from these quarries is a very fine gray granite and the 
supply is inexhaustible. He makes this offer in order to 
introduce it into this market. The cost of quarrying 
would be about 15 cts. per cubic foot and of transporta- 
tion, about 20 cts. per cubic foot, or 35 cts. delivered in 
Chicago in the rough. As Thomas Cumming's bid for 
Bedford limestone was 60 cts. per cu. ft. in the rough, 
and Edwin Walker's, for Lemont stone, 87 cts., here is 


an excellent opportunity to obtain the most superior 
stone and at a very moderate cost. 


Establish the quarter corners from the chaining on the 
north and west sides of the north and west section lines, 
and set corners for section 6 by measuring off the 
“jogs” as shown by the figures on the Gov't. plats. In the 
| present case no “ jogs” are shown and none are intend- 
ed ; if the quarter section corners are missing and can- 
not be established by evidence, divide pro rata the dis- 
tances as given on the south and east sides of the north 
and west lines and set the quarter corners. To find the 
center of the section, divide fro rata the measurement 
of the east line,and on the south line the & corner is mid- 
way ; the intersection of the straight lines run between 
the opposite and corresponding corners thus found will 
be the center of the section required [Ed.] 


| 








TO ARCHITECTS. 


Houston, Texas, Aug. 16, 1876. 
Editor of Engineering News, 

Our City Hall was recently 
destroyed by fire. We have now arranged with the 
Insurance Cos. and expect to put up a new building. 
What would full plans and specifications cost, in case 
a ground plan and some sketches of the®old, and of the 
proposed new building were sent. Architecture of this 
character is not in my line, and architects who have 
tried to make a living here have failed to do so. 

P. Chitty, City Engineer. 
(We leave the above to be answered by such of our 
readers as consider themselves competent to do so.— Ed.) 
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Can you refer me to an ink that cay 


to 


be eat up and spread by flies. We have had many good 
plans spoiled in this way and are compelled to leave 
them open as little as possible. Both Japan and India 
ink seem to be liable. By answering you will greatly 
oblige, Yours respectfully, , 
Jos. H. Young. 

Office of Surveyor of 12th District, Philadelphia, 

4043 Locust st. 





The Social Status of Civil Engineers. 





On another page will be found a letter from a corre. 
spondent in which an effort is made to define accurately 
the profession of civil engineering. As there seems to 
be a great deal of ambiguity about the meaning of the 
term, and as to the scope of the duties of a civil engineer, 
we will devote a little space to the discussion of the 
subject. 

Doubtless in its frst meaning the word engineer, or 
the word from which it was derived, was applied to per- 
sons in charge of the construction or management of en- 
gines of war; because a state of warfare always preced- 
ed ciyilization. When civil works were constructed, the 
persons in charge of them were called “civil engineers” 
to distinguish them from military engineers. Now, to 
quote from Herbert Spencer: “An aboriginal name, 
applied indiscriminately to each of an extensive and il- 
defined class of things or actions, présently undergoes 
modifications by which the chief divisions of the class 
are expressed.” Now this modification occurred when 
it was necessary to distinguish civil from military engi- 
neers. But to quote from the same author again: 
“These several names springing from the primitive root, 
themselyes become the parents of other names stil] 
further modified.” Thus all language has gone and is 
still going through a process of evolution, or a transform. 
ation of the “homogeneous” into the “heterogeneous,” 
as the scientific men state it. During the last thirty 
years, and since some of the definitions quoted by our 
correspondent were written, this second stage of evolu- 
tion in the art of engineering has been developed so that 
the old classification into military and civil is not ade- 
quate, and, by common usage, the term civil engineer- 
ing is applied, as Webster states it, to “ the construction 
of fixed public works.” We also have mechanical engi- 
neers, mining engineers, gas engineers and, lately, san- 
itary engineers, and the present subdivisions of labor 
will undoubtedly make necessary still further subdivis- 
ions and terms to designate them. 

The idea of our correspondent seems to be that the 
term civil engineer is generic, and comprehends all the 
species of engineers engaged on work which is not mil- 
itary. In reply to this, common usage may be quoted 
and it may, we believe, be safely stated that if the ques- 
tion were asked whether our correspondent was a civil 
or mechanical engineer, not one person in ten, at all con- 
versant about such matters, would for a moment be in 
doubt about the meaning of the inquiry; but it would 
at once be understood to mean whether he has been en- 
gaged in the construction of fixed works, such as rail 
roads, docks, etc., or in designing and constructing ma- 
chines. 

It is also a fair presumption that the author of one 
of the two dictionaries which are accepted as au- 
thority in this country would have some definite knowl- 
edge of the modern usage of such a term as civil engi- 
neer. Atone time, undoubtedly, as Worcester says, 
the term civil engineering included the art of forming or 
the construction “of machinery for all purposes ;” but 
owing to the process of evolution, both in the art and 
the science of engineering and the language which rep- 
resents it, the term civil engineering, as Webster says, 
“refers, according to modern usage, strictly to the core 
struction of fixed works.” 

In further evidence of this, it may be stated that Ma- 
han’s treatise on civil engineering treats of the following 
subjects, which are the heads of the different chapters 
“ Building Materials, Masonry, Framing, Bridges, 
Roads, Railways, Canals, Rivers and Sea-coast Im- 
provements.” Rankine’s treatise on the same subject 
has the following headings for its chapters: Engineer- 
ing Surveys, Earthwork, Foundations, Masonry, Car- 
pentry, Metal Work, Roads, Railways, Canals, Rivers, 
Water-works, Harbors, etc.” 
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In the introduction to the Elementary Treatise on 
Civil Engineering, by Henry Law, published in the old 
Weale series, a synopsis is given of the science of civil 
engineering which is too long to copy, but in which there 
is no reference to the construction of anything excepting 
fixed works, and he speaks of machines only as ‘“‘ma- 
chines employed in engineering.” “ Civil 
Engineer's Pocket-Book” also refers only to the con- 
struction of fixed works. The authors of these books, 
which are accepted as standard treatises on civil engi- 
neering, have ignored what has lately been called “ dy- 
namical engineering” entirely, showing that they did not 


Trautwine's 


consider that it was comprised under the titles of their | 


books, or, in other words, that dynamical engineering 
was not civil engineering as the term is understood in 
modern usage. 

In the Sheffield Scientific School there are professors 
of both civil and mechanical engineering, and in the 


programme of studies given in their annual catalugue | 


they say “students are received who desire to qualify 
themselves for such professions and occupations as the 
following,” among which are given : 


“Civil Engineers—with reference to the construction 
of roads and bridges, aqueducts, reservoirs, drainage 
systems and public works in general. 

Mechanical Engineers—with reference to the super- 
intendence of manufactories, the invention and construc- 
tion of machinery, the application of steam, etc.” 


In the School of Mines of Columbia College there are 
two distinct courses, one of civil engineering and the 


other of mining engineering, and a different degree is 
conferred for each, although in this case the professor- 
ship of both civil and mining engineering is held by the 


same person. 
In the Massachusetts Institute of Technology there 


are separate courses for civil, for mining and for mechan- 


ical engineering, and professors of each. The same 


thing is true in the Department of Science of the Uni- | 


versity of Pennsylvania, and also in Cornell University. 
This shows conclusively, we think, that those who 


teach civil engineering, and those who have written the | 


standard treatises on this subject understand civil engi- 
neering to be quite distinct from other kinds of engineer- 
ing, and not in any sense a generic term which includes 
all the other branches of engineering excepting military. 

It may be thought that this is a dispute merely about 
the meaning of words, which in one sense is true; but 
it is because the words themselves represent an errone- 
ous idea, which we believe sometimes leads to evil re- 
sults, that it seems important that the meaning of the 
words should be made more precise. The error refer- 


red to is expressed in an address made by a civil engi- | 


neer at a meeting of the Society with that title, in which 
he spoke “of the American Society of—not merely hy- 
draulic, not merely mechanical, not merely railroad or 
topographical or bri! ze engineers, but of that which in- 
cludes all these—of Civil Engineers.” 

Now this means, either that all these classes are civil 
engineers as distinguished from military engineers—a 
meaning of the word which has passed out of use—or 
else that a civil engineer is a hydraulic, a mechanical, a 
railroad, a topographical and a bridge engineer all in one. 
Our protest is against the assumption that a civil en- 
gineer is all kinds of an engineer, and competent to di- 
rect and give advice about all sorts of engineering work 
not military; whereas mechanical, mining, sanitary and 
other engineers’ duties and knowledge confine them to 
the comparatively narrow field which is their specialty. 
It is because some civil engineers assume an attitude of 
superiority that we feel disposed to question the mean- 
ing of their title and the extent of the knowledge which 


it covers. 
There can be no reason whatsoever why a man who 


knows how to build a dam, locate a railroad or drain a 
city should therefore know how to design a marine en- 
gine or superintend the working of a coal mine. Be- 
cause an engineer knows all about hydraulic cement, it 
does not follow that he can design the strongest arrange- 
ment of rivets for the seam of a boiler. He might be 
competent to build the best kind of a masonry bridge, 
and yet be utterly imbecile in the construction of iron 
bridges. A man might have the eye of an eagle, be as 
shrewd as a fox and correct as mathematics in locating 
a railroad, and yet do nothing but blunder if he under- 
took to design a compound engine to work steam with 
the highest economy. Engineering art and science are 
now so extended, involve such vast and varied fields of 
knowledge and experience, that no human being can 
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hope to become thorough master of more than one or 
| two branches. It is admitted that, as a class, what are 
| called civil engineers are generally more cultivated and 
perhaps belong to a higher social plane than the repre- 
| sentative of other branches of engineering, but that a 
person whose training and experience have been in the 
| construction of fixed works either acquires or requires 


any wider range of knowledge, any clearer apprehension | 


| of facts or comprehension of causes and results than an 
| equally extended experience in mining or mechanical en- 
gineering would give, is utterly denied. 
| reasoning which some seem to emply is this 


The process of 
“ Civil 


engineering is ‘the art of directing the great sources of 


power in nature for the use and convenience of man.’ 
We are civil engineers; 
directing the great sources of power in nature,” etc. 
This is like the celebrated resolutions that, first, the 
| earth is the possession of the saints; second, that we 
are the saints. 

It certainly would be a great act of folly to underes- 
timate the value of knowledge possessed and required 
by civil engineers in the construction of fixed works, 
which is usually of a very varied character, and in the 
correctness of which and the conclusions deduced there- 


from, the gain or loss of large amounts of money often 
depend. Our protest is against the assumption of know]- 
| edge of subjects of which they are ignorant, and the in- 
| ference that because they know about one class of things 
therefore they are acquainted with all others. 

Probably the world would be benefited if the words 
There 


engineer and engineering were abolished. are 





| perhaps, few others so vague and inexact. They cover 
As there 


| are no other words, apparently, to to take their places, 


vast mountains of humbug and incompetency. 


and no authority to enforce their tise if there were, there 
is no alternative except to continue their use. The only 
| way to give them greater precision is by the addition of 

some limiting words. The present method of doing this 
seems to be incorrect ; for example, if we paraphrase the 


term dynamic engineer, we have an engineer relating to 


| 

| 

| 

| 

| 

dynamics, and a sanitary engineer, an engineer pertain- 
ing to health. 
curate to say an engineer of sanitary works. This 
| would be capable of very extended application. Thus 
| we would have engineers of docks, engineers of water 
| works, of railroad equipments, of machinist’s tools, of 
| coal mines, of iron metallurgy, of pumping machinery, of 
| masonry, and many other specialties whose number is 
| increasing and will continue to increase very rapidly. 
| This would avoid the liability to which the public is now 
| prone, of going for advice about one thing to a person 
whose knowledge refers entirely to another, or of falling 


into such errors as asking for designs and placing the 


construction of an iron bridge in charge of a pe son 
whose whole experience and knowledge were derived 


from constiucting bridges of stone, or vice versa, or of 


ing hydraulic works about the manufacture of rails. By 
calling one ah engineer of iron bridges, the other engi- 
neer of masonry bridges, we would state clearly the 
special knowledge which they possessed. At any rate 
the sooner some more exact designation of the different 
classes of engineers comes into use the better it will be 
for the members of that profession and the public at 
| large —Failroad Gazette. 
—————— <> ee 
NOTES. 

The International Congress of Geography will be held 

at Brussels on Sep. 11, 1876. 





Mr. James G. Hill has been appointed Supervising 
Architect in place of Mr. Potter, resigned. 
In the first ten days of July 40 ships passed through 
the Suez Canal yielding a transit revenue of £33,160. 
| Over two hundred stone cutters were engaged at New 
York last week to go to Scotland on a two years con- 
tract. 


The receipts of gram at New York have increased 
very much since the New York Central withdrew from 
the pool. For the week ending April 8, New York re- 
ceived only 13 per cent. of the grain going to the sea- 


board, while for the week ending July 15, it was 60 per | 


cent. This high percentage is being kept up and is like- 
ly to be maintained for considerable time. 

At present there is much complaint in New York 
City in regard to the quality of Croton water. 


therefore we are capable of | 


It would be much clearer and more ac- 


advising with another engaged exclusively in construct- | 





vor of the water varies from day to day and is 
The New York / 
says :—The water of the city ought to be purified betore 


quite unpleasant to the taste. 


the taste of our citizens becomes so vitiated as to render 


| them unable to appreciate properly pure drinking water 
) : 
when they get it. 
| The Taunton, Mass., works 


proaching completion. 


wate! are rapidly ap 
They are on what is known as 
| the direct-pressure system, hydrant pressure being main- 
| tained by the pumps for either domestic or fire purposes. 
The supply is taken from the river through filter beds, 
or in cases of emergency directly from the river itself, 
Mr. Holley is contractor for the pumps and Mr. O. A. 
Chapell, of Chicago, has the contract for the pipes. The 


capacity of the works is 


| 
j 
| 
| 
} 
i 
| 
j 
| 


2,000,000 gallons per day. 


The first annual meeting of the Janesville Water- 
| works company of Janesville, Wis., was held on Aug. 18, 
and Dr Henry Palmer elected President. The report of 
| the committee appointed to solicit subscribers was made 
| and found to be very satisfactory, nearly every person 
As 


obtained 


solicited having subscribed. soon as a sufficient 





number of consumers are to make the enter- 
i 


prise a success, the requisite capital will be subscribed to 
complete the works at the earliest possible day. 


Complaint is made of the water fnrnished the people 


iftensive bot! 


it 


of East Boston, which has been very in 


smell and taste, and is now so bad that onsidered 


unsafe for domestic purposes. A greenish substance, 
like that seen on the surtace of a stagnant pool, is min- 
gled with it, and rises to the top when left in any vessel, 
il 


and filter the water before they use it, and even then 


undisturbed, for a few minutes. Careful housewives | 


it leaves its odor on any article that may be cooked 
in it. 
~>< 
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Port Royal, S. C., is soon to have an artificial water- 
supply. 
Operations have been commenced for the enlarge 


| ment of the Lachine Canal. 


It is said that Senator Jones is to furnish the money 
for the Hudson River Tunnel. 

The new life-saving station erected on Presque Isle 
| has not been accepted by the government, as it was not 
put up in a proper manner. 

The contract for building the addition to the State 
| Normal School at Oshkosh, Wis., was let August 22 to 
Belle & Rogers, of that city, at $30,801. 


The contract for furnishing the gas fixtures etc., for 


the group of buildings composing the County Hospital, 
was let on Tuesday to J. Hogan, for $1,875. 

Work has been suspended on the new bridge at Har- 
rison street, Chicago. The approaches and piers have 
been completed, and the city will build the superstruc- 


ture when it is on its financial feet again. 


The lowest tender for the Cornwall Canal improve- 
ments is that of Gordon & Co., of Sherbrooke, in which 
Mr. Brooks, of Brockville, is interested. If satisfactory 
securities are furnished the contract will be awarded to 
that firm. Their figures are said to slightly exceed 


$400,000. 





The Louisville Bridge and Iron Company has the 
| contract for two wrought iron draw-spans on the New 
Orleans, St. Louis & Chicago Railway, one being over 
the new canal at Magnolia street, New Orleans, and the 
other at Pass Manchac, forty miles north of that city, 
and the Louisville Car Wheel and Railway Company 
are filling orders tor 600 car wheels for the same road. 


i 
j 





The Pennsylvania Transportation Company consum- 
mated contracts on August 11 with the Pipe Manufac- 
| turers’ Association for three hundred miles of pipe. Op- 

erations will commence immediately, and the line to the 

seaboard completed before the first of December. The 

engineers of the line are now receiving bids for pumps 
| and boilers. The route is definitely located, and bonds 
| are being taken rapidly at par. 
| The Mohawk & Hudson Manufacturing Company of 
| Waterford, N. Y., have recently furnished a number of 
their “Eddy Valves” for the extension to the Water 
Works at Minneapolis, and alse for the Winona, Minn. 
Water Works. They are now filling a contract for the 
West Troy, N. Y., water works for a number of the 


The fla- | same kind of valves and “Bailey Hydrants.” 
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Reform in Engineering Practice. 











BY J]. FRANCIS LE BARON, C, E., BOSTON, 





{Written for Engineering News.] 

I have read, with pleasure, the remarks in the NEWS | 
of July 29th, relating to technical education of engi- | 
neers in which is advocated an examining board for all 
intending to practice the profession. 

This subject is of great importance and one that has 
occupied my attention for some time, and I am glad to 
find that others are beginning to seriously consider | 
matter. We of the east, are suffering from the curse of 
incompetency and unfaithfulness in the ranks of the 
noblest of professions, perhaps not as seriously as you 
of the west where the political office of county surveyor 
classes so many uneducated and irresponsible men as 
experts, but still we have here great room for improve- 
ment, which would be alike beneficial to the profession 
and the public. 

As the case now stands, there is no legal or other bar 
Any 
man who says he is an engineer and who has the requi- 
site amount of cheek, gift of gab, and influence, is 
eligible to the best positions on Public Works, and to 


to any one in the practice of civil engineeering. 


the lasting disgrace of the profession, he too often at- 


tains them. Of course, one, or all of these three fac- 
tors will enter more or less, into every contest between 
experts, but when they prove of such importance as to 
foist an utterly incompetent and reckless man upon the 
community, in a place of public trust and importance, 
against the claims of old and tried fathers of ihe pro- 
fession, it is surely time that some action was taken, not 
only by the outraged members of that profession, but 
by the abused and defrauded public. Yet these things 
are occuring every day, and with the exception of an 
indignant protest or two, no action is taken, I am my- 
self knowing to the case of a man blessed (?) with an 


extraordinary large share of the three attributes men- 





















tioned who succeeded in obtaining in succession, three 
very important and high positions in private and public 
corporations, in the face too, of a spirited rivalry by 
men of established eminence in their profession, some 
of them members of the American Society of Civil 
Engineers, and yet he was as ignorant of the first prin- 
ciples of dynamics, statics, geometry, and trigonome- 
A man who could not runa 
railroad curve or calculate a bridge strain or even sur- 


try as a Sioux Indian. 


vey a three sided lot correctly, to save his life! 

Now this may appear incredible and sensational but 
it is nothing more nor less than the strict truth, and 
that man is well known in this locality, but I am not 
afraid of his taking offence at this for his conceit is such 
that should he see it he never would once imagine e was 
meant, and what is worse, he has never been known to 
read or take a professional paper—with him “rule of 
thumb” is authority. 

This man, too, held these positions for a long time 
and when he resigned them secured the most flattering 
recommendations. Such, Mr. Editor, is the gullibility 
of the American people. Such is the blindness of some 
those old fossils who constitute the boards of public 
works, 


of 


committeees, commissioners and_ directors. 
Such is the forbearance of a long suffering profession. 
You may ask how a man so utterly incompetent, such 
as I have described could possibly hold such positions, 
outside of the U.S. government. By hiring competent 
and able assistants, and “sitting on the fence” to get 
posted so as to be able to make a plausible report; this 
arrangement of “you tickle me if I'll tickle you,” can 
be readily carried out. I have no doubt, Mr. Editor, 
but that you can call to mind many instances like this. 
I am sure that every engineer in this section can. 

It is needless to dwell on the corruption of this kind 
that finds such food in the Public Land Surveys. It is 
notorious. Here there 


The conscientious and painstaking engi- 


Again, in the matier of prices. 
1s no restraint. 
neer must stand by and see his pupil of yesterday 
awarded a case because he will agree to do it at a price 
which if properly performed will fall short of a dollar 
aday. But there is no critical examination and the 
matter passes, while the client congratulates himself on 
the saving of a fifty dollar bill. Ten years afterward he 
or his heirs lament his shortsightedness when settling a 











claim for damages of $5,000 or more. But he does the 
same thing the next time and trusts to luck. 
In such a condition of things, it is truly refreshing to 


compare the action of the City of Boston in appointing 
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i 
| 
| 


a committee of experts, not members in the city govern- 
ment, to elect a City Engineer at the last election. 


The many failures of reservoir dams, and the conse- 
quent fearful loss of life and property in this state 
alone, in the last few years, is too well known to need 
comment. The costly experiments, made at the expense 
of the public purse, on bridges and sewerage in this | 
vicinity in the last few years, will not be soon forgotten. 
Does any one pretend to say that the majority of these 
accidents (?) might not have been prevented had com- 
petent engineers been charged with their construction? 
Instead, they have too often been subject to the ap- 
proval or rejection of county commissioners with no 
technical knowledge at all. 

In the matter of surveying, simple as it is in compar- 
ison, the same evil prevails but in a more exaggerated 
form. There is no uniformity in the practice of survey- 
ors hereabouts. Some pains-taking men when called to 
decide upon a division line will make a careful study of 
the case, while others will quickly measure the deed 
distances and take it for granted that the point from 
which they start is right. Some will assume the street 
fence to be right, others will take the trouble to look it 
up and determine it from the city records. It often 
happens that the street line has been changed several 
times since the deed of the land you are surveying was 
written, and the determination of the line as it existed 
at the date of the deed is necessary. 

Thus we see all kinds of plans on record. Some, 
(and they are very few) with the fences and walls as 
they exist and the true lines, also showing the discrep- 
ancies if any: others, by far the majority, show only the 
ferices and walls, or else they show an imaginary line, 
and it is often almost impossible to determine which is 
which. The plan is fothing but a skeleton; the inside 
is a desert which is left to the imagination to coyer with 
land marks. Now this is all wrong. 

No plan is perfect that does not show every thing as 
if photographed from above, and besides, all theoretical 
lines, if they vary from the landmark, should also be 
shown and clearly indicated. J/¢ ts the duty that the 
engineer owes to his client to give him on his plan all 
the information bearing on the case, of which he is pos- 
sessed, But how often is this done? 
gle instance. 


In scarcely a sin- 
On the contrary very many engineers 
make a practice of impressing everything possible and 
yet have the plan pass muster, hoping that in the future 
their services may again be required and they receive a 
fee for what in honor and justice to their patrons should 
have been rendered at first. 
pecting public are defrauded. 

Of course no honorable or conscientious engineer will 
practice such treason to his clients, but still there exist 
(and I blush for the profession when I say it) too many 
cases and plans of this kind on record. 

I know I am doing a rash thing to thus publicly ex- 
pose the “ tricks of trade.” I do it to suggest a remedy. 
In the first place engineers must take the remedy into 
their own hands, for the public are ignorant that they 
are defrauded, and will even go to the cheapest or most 
popular man. It is to the Socieffes that we must look 
to rid us of the element of quackery, which I am sure all 
engineers deplore equally with myself in the profession. 

Engineers must encourage the proper growth of their 
societies, and must set the standard of admission high. 
Asa class, engitiéers have too much neglected the society 
and interchange of opinion that societies afford for their 
own good. The fress is the next great power, the most 
important in this country for reform. The value to engi- 
neers of a home journal like ENGINEERING NEWS can 
hardly be overestimated. It is with the profession of 
engineering as it is with law and medicine. Left to 
struggle alone it is without strength or prestige ; com- 
bine, and it is a power that will make itself felt through- 
“out the universe. Societies must hold the same relations 
to engineers that the “bar” does to lawyers and the 
‘* faculty” to physicians, and all who have not a certifi- 
cate of membership should be looked upon as quacks 
and shysters. 

No enlightened board of public works or directors 


In this way the unsus- 


would engage them and we should have fewer startling 


accidents (!) the work of school boys, saddled on the pro- 
fession, Your suggestion, Mr. Editor, of a law limiting 
the practice is an excellent one and could be best ad- 
justed by the societies. A law prohibiting practice could 


not be enacted, probably, but it would seem as if it would 











August 26, 1876. 








be perfectly constitutional to require directors of works 
to be personally responsible, under bonds, for the work 
of their department, unless they employed an engineer 
recommended by the society, who would thus consti. 
tute, in reality, an examining board. 

In the matter of surveying alone, the case is simple. 
No plans should be received for record at the registry 
of deeds, or by the clerk of court, or other party, except 
such as are made by engineers holding certificates from 
the society. Further, no conveyance of land should be 
legal unless accompanied by a plan of the same or a cer- 
tificate from an engineer stating that a plan of the same 
had been recorded previously, according to law, and the 
lines were unchanged at this date. Not only should 
this be obligatory at every sale, as much as the record of 
the deed now is, but the law should require every divis- 
ion line and corner to be permanently marked bya stone 
monument set at least four feet deep in the earth with a 
drill hole to mark the point on the top. In this way 
thousands of dollars would annually be saved in every 
city in this commonwealth, which now principally goes 
into lawyers pockets, for as a general thing the parties 
who disagree about lines spend ten dollars on the lawyer 
toone on the engineer. Indirectly also it would act as a 
blessing to the whole country by starving out some of 
the swarming schools of pettifogging lawyers, and oblige 
these lazy vultures preying on the vitals of the community 
to work for a living at some respectable calling, where 
they would, possibly, be of some use, instead of disgrac- 
ing the names of Choate and Webster. 

Few engineers care to take up with such a_ business, 
because it is so unsatisfactory. If they make the requis- 
ite study of the matter, to definitely settle the case it 
takes so much time that they are sure to lose their bill, 
or at least a large proportion of it, and to cause hard 
feelings with their clients. If they do not take this 
course they must “fudge” it, which no engineer who 
values his reputation will do. Thus it will be seen at 
once that the profession is placed between two fires, and 
although the reform proposed might act to reduce a class 
of unsatisfactory work, still the satisfaction that comes 
from a feeling of work well performed would more than 
compensate, to say nothing of the additional safety of 
professional reputation. 

At present to properly survey and make a plan ot a 
lot the engineer has first to consult the registry of deeds, 
for the deed of this lot and all lots both ways to the first 
street corner. He must then look up what plans the 
registry affords. From the registry he must visit the 
office of the county commissioners or the city engineer 
to obtain the location of the street lines, provided the 
street is an accepted city, town, or county way. Other- 
wise, if it be aprivate way, he must search for the location 
of the street from the owner or his engineer. If a rail- 
way happens to bound a portion of the lot he must visit 
the office of the clerk of court for the location of the rail- 
way. If we happen to have a navigable water front we 
must visit the harbor commissioners to ascertain the lo- 
cation of of the harbor lines. By the time we have 
looked over all these musty old documents, examined 
and reconciled plans with deeds and plans with each 
other ; got the locations of our underground bounds &c., 
from the note books, we, if not fit subjects for a lunatic 
asylum, have at least spent all our money in travelling, 
and several days time, which our client will think ex- 
tortion to charge to him, and about which he will refuse 
to be comforted. Under these circumstances it is not 
much to be wondered at that men can be found, pendu- 
lums between Surveyors and dry goods clerks, hoping 
soon to get back into the store and having no reputation 
to establish, that will certify or swear to the correctness 
of lines of which they have made but a superficial ex- 
amination. It is but justice to the defrauded public and 


the long suftering engineers that these matters be made 
the subject of legislative regulation, that will correct the 
I have confined myself to the State of Massa- 
I should now like to hear 


abuses. 

chusetts in these matters. 

from some other States. 
———————-“ > —___——- 


Engineering Field Work. 








[Written for Engineering News.] 
Vv. 

Location surveys differ from preliminary surveys in 
being more carefully carried out, as tothe e#act position 
of the line, and in the curve running which is usually 
omitted on the preliminary work. The exact position 
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of the line is a matter of great importance, for many dol- 
lars are thrown away by careless locations, and in many 
cases the theory of wilful ignorance is the only excuse 
that can be made for them. There are needed careful 
judgment, long experience, and a great deal of real hard 
work on the part of the engineer in charge of the locat- 
ing party, to make successful locations. 

The party is usually organized with the same force as 
in the preliminary survey, viz.: An engineer-in-charge, 
transitman, leveller, level rodman, two chainmen and 
from one to five axemen. To these are often added a 
topographer, and sometimes a cross-section leveller and 
helper, or rodman. The topographer takes sketch notes 
of the contours and surrounding country, roads, build- 
ings etc., which have to be shown in the plans, and if 
he carries a pocket “azimuth compass” or a pocket sex- 
tant he will find it a great help to him, but for his work 
we especially recommend a small plane table 18° square 
with the paper on it in “block” fashion, the board fit- 
ted with a shoulder strap, and jacob staff mountings, 
and a folding “ alidade” or ruler with sights. With this 
outfit a topographer can produce a line map which will 
make his chief engineer's heart glad, and which will go 
a long way towards convincing the directors that the 
party have done a lot of work. The use of the plane 
table for this purpose is not common, bnt such an ar- 
rangement costs very little, and nothing else will show as 
much of the country in a very short time. The field use 
of the instrument is very simple, the line already run 
being platted before taking the field, the 


‘ 


‘ orientation” 
can be performed from stakes and it can be used any- 
where. 

The cross section levelling is only performed in very 
rough country; a ten-foot pole with a short spirit level 
placed on it, and then held with one end on the ground 
and the other against a graduated rod on which the rise 
or fall in ten feet is noted, is used; the information ob- 
tained in this way is very considerable; there is a good 
deal ot work to get it but the men are not required to 
have a very high grade of mental organization and do 
not draw a very high pay. 

All of the increased care and skill required and al- 
ready mentioned has to come from two men—the engi- 
neer-in-charge and the transitman—the former has all 
the responsibility of the added importance of the survey, 
and the constant study of the ever changing ground, 
and the greater or less difficulty of the work itself; 
and the latter has all the curve work, with increased 
watchtulness and greater accuracy, to attend to; these 
two men have their work nearly doubled while the work 
of the rest of the party is only increased by the addition- 
al care and attention which has to be enforced on all the 


party. 


To the engineer-in-charge we shall say very little, and 
toa man in that position little can be said—if he does 
not know his business he certainly ought not to be in 
the place, and if he does know it our advice is unneces- 
sary, yet if he does not think it beneath him to read 
what we have to say to transitmen he may here and 
there find a hint to help him in watching the work of that 
indispensable assistant. And here let us say that no 
money is ever saved by making the engineer in charge of 
the location run either transit or level, as he needs all of 
his faculties to be at all times sharpened to their utmost 
degree to attend to his own duties, and if the tedious 
instrumental work is put upon him he cannot keep 
everything going at once properly. And here let us say 
that if the engineer-in-charge wishes to make every man 
do his very utmost, that he had better take the head of 
the chain himself when he can spare the time, especially 
on long tangents, which he has already determined. By 
so doing he will be near all the men of the transit party, 
and they will work when they are right under the eye of 
the “boss,” and he will be sure that no time will be lost 
in picking out the transit stations and that the stakes 
are kept well up; the transitman will always hurry up 
to him, and if he cannot keep them all “on the jump” 
he is not fit for his place. Of course he has frequently 
to go ahead and pick out the ground, and go back to see 
how the profile will plat, and tell the transitman what 
must be done in his absence, and in this he must be his 
own judge of his time and of its disposition, but still, 
when he wishes to drive matters he can do so best from 
the head of the chain, in the mean time letting the head 
chainman take the transit rod and keep up the centers; 
the mental work which he has to perform all the time 
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will not suffer from the mere manual labor of being head 
chainman. 

The transitman has after all a hard place to fill, for 
there is no variety in his mental work; he has to keep a 
sharp watch on the men when his superior is absent, 
and has the constant computation of deflection angles to 
attend to on curves, at the same time using all possible 
diligence as to figures. And here a hint as to the easi- 
est way of keeping the curve notes and doing the transit 
work. The method originated we know not how, and 
may have been used by large numbers of transitmen, 
although we have never happened to meet them; all 
that we can say is, that we found ourselves using it one 
day at the transit, while the engineer-in-charge was at 
the head of the chain, and we were very nearly. driven 
out of our wits, for it was only our second day in the 
field with him, and we thought he was going to be ‘“‘a 
tartar” although he proved really to be a very capital 
fellow. 

The basis of all circular curve work with the transit 
is the well-known theorem: The angle between a tan- 
gent and chord, or between any two chords which meet 
at a point on the curve, is measured by half the inter- 
cepted arc.” And as the point where the chords meet 
on the curve may be anywhere on that curve, it follows 
that the sum of any consecutive angles or series of 
angles is the same no matter where the instrument be 


placed on the curve for given arcs, and that if the de- 
flection angles be all computed from the B. C. as far as 


may be desired, that at any station on the curve the 


numbers can be used, as the differences will be the same 
for the same stations. To illustrate this we must as- 


sume an example. ° 


Let it be required to run a 5° curve from sta. 131 + 


40 and let us first look at a page in a field book. 
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We see the book is ruled with five columns and usu- 
ally on the left hand page, the right hand page being re- 
served for “remarks.” The column for stations explains 
itself, the sign “* plus” being used for a decimal point for 
a hundred foot unit, and the ordinary “ decimal” being 
reserved for feet and fractions of feet. The letters B.C. 
and E. C. are used for beginning and end of the curve, 
instead of the P.C. and P. T. used often for “ point of 
curve” and “ point of tangent” as being more in accord- 
and with the usage of ordinary geometry and has been 





















The column of deflections contains the deflection 
angles computed from B.C, as far as convenient, say to 
station 135, and the stakes set and centered, for some 
reason 135 -++ 50 becomes necessary and has to be put 
in; then the transit is turned back to 0° and turned 
over on the back sight to be sure that nothing has slip- 
ped and carried up to 135 + 50 and set up. The instru- 
ment is then set at o° and sighted at B.C., and then if 
turned to 10° 15’ it would be on the tangent at 135 -+ 
50 and if turned to 11° 30’ it will be on the chord from 
135+ 50 to 136, and by adding the 2° 30’ for each 
hundred feet the curve is run to 138, and the transit is 
moved to that place after taking a back sight as before, 
with the plates at o°. After setting up at 138 if we 
could see B.C. we should set at o° again, and turning 
to 16° 30’ we should be on the tangent; but B. C. i 
supposed invisible, and we shall therefore set the instru- 
ment at 10° 15’ and sight it back at 135 +50 and the 
result is that the lower plate is in the same position as 
if B. C. had been visible, and we had as above suggested 
set at O° and sighted thereat; by turning to 16° 30’ we 
shall be on the tangent at 138 and if we find that 1° 20’ 
more will be needed to strike the desired direction from 
there, we will put 1° 15’ more in the curve or 37% ’ de- 
flection which corresponds to 25 feet; we run out the 
25 feet and turn to 10%’ and sight the stake in and 
then turning to 10° 15’ we turn over to the back-sight 
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and, after satisfying ourselves that it is all right, we go 
to 138-+ 25 and being sure the instrument reads 10° 15 
we sight again at 135-+ 50 and turn to 17°74’ and are 
at the tangent. By taking the differences and compar- 
ing distances it will easily be seen that the angles are all 
right. 

Now in what does this method consist that is better 
than the practice of counting stations and multiplying 
by the deflection angle? Only this, that the counting 
and multiplication are both performed already. Each 
station is attached to the angle opposite to it in the note 
book, and once there it is good for all the work that you 
can do with it. The mental labor thus saved is a great 
help. It was once our fortune to have to “ break in” 
two “green” transitmen in five weeks, and in all that 
time we computed every angle that was used at the in- 
strument, mentally, and kept at the head of the chain 
most of the time ; by asking the man at the instrument 
what reading he had and what station he was at and 
what his back rodman was at, we never let a mistake 
pass our notice. (Note, We are not anxious to repeat 
this experience of our transit running from the head of 
the chain.) 

For the transitman himself this system of notes is a 
great relief as he is free from the constantly recurring 
question “what is your next deflection?” with its im- 
portunate worrying when he has just set up on an odd 
“plus” and knows that his back rodman is also on an 
odd “plus ; he simply asks himself, what are the read- 
ings for these two stations? knowing that the differ- 
ence between them has been computed carefully once as 
they came along, and it will be all right now. 





On compound curves the same method can be follow- 
ed all round, but the back rodman and the instrument 





must be on the same branch, (the P. C. C. point of com- 
pounding of curve is of course on both branches). 

The next column of the note book is headed “ curves” 
and in it are recorded the degree and direction of the 


curves and the central angle, or angle of intersection, it 





is twice the last deflection angle always. In the next 
column is put the computed curves from the first one, 
and the next one contains the needle readings ; the use 
of these is a check to the transitman’s work, and sudden 
variations are not common. If “local attraction” exists 





it can be found by reading the compass at each end of 
the tangents. We remember a local attraction which 
bothered us immensely all one morning and which never 
seemed to be the same for two minutes running, and 
which quite frightened our “ boss,” but as we were with- 
in fifty feet of a north and south track we talked ‘earth 
currents” to him, (they were east and west) and as we 
were sure of our work we let it go unexplained ; in the 
afternoon we discovered the innocent cause to bea 
small “Smith & Wesson” in our overcoat breast pocket, 
and we have never seen any such local attraction since. 
Long straight lines require a good deal of care, and 
the instrument should be reversed “both ways” on them, 
and if a long sight can be obtained backwards so as to 
overlook two or three transit points they should be test- 
ed by the direct instrument. If great care is needed 
the instrument should be used “ both ways” without re- 
versing, and the slack of the clamp screws watched. 
Tangent screws are now so generally made double that 
the play of the motion screws can be prevented from in- 
terfering with the accuracy of the work, but the clamps 
will wear loose a little and must be watched. S. 
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What is a Civil Engineer. 
To THE EDITOR OF THE RAILROAD GAZETTE: 
There seems to be doubt as to the meaning of the 













words engineer and civil engineer, which on your part is 
summed up in your answer to “ Archimedes S. Watt,” 
in the following : 


* Our correspondent’s remark about master mechan- 
ics coming forward and putting their shoulders to the 
wheels, or in other words of becoming members of the 
Society of Civil Engineers, suggests the idea that if it is 
considered desirable to have those who are noé civil en- 
gineers members of that society, it would be well to 
drop the distinctive word “civil” from the title which 
we know now excludes some of the most able mechan- 
ical engineers in the country from allowing their names 
to be submitted for election to membership in that soci- 
ety. Nochange in the constitution is needed, as that 
instrument now permits the admission of engineers of all 
c'asses.” 

















On this account I have investigated the subject, and 
submit the following definitions of the two words. The 
first is from the “ Encyclopedia Britannica,” third 
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edition, 1798, which is the oldest definition I find. 

“ Engincer—in the military art an able, expert man, 
who, by a perfect knowledge in mathematics, delineates 
upon paper, or marks upon anes: all sorts of forts 

nd other works proper for offence and defence. He 
should understand the art of fortification, so as to be 
able, not only to discover the defects of a place, but to 
find a remedy proper for them ; as also how to make an 


attack upon as well as to defend the place.” 

From Brande’s Dictionary of Science, Literature and 
Art we have 

“ Engineering —Strictly the art of managing engines; 
but latterly applied in a more extended sense, not only 
to that art, but to all manufacturing and building oper- 


ations in which engines are used. It divided into 
two branches, military and civil,” 


Is 


rhe definition of military engineering differs but little 
from the preceding 


“ Civil engineering, as its name imports, does not in- 


clude those branches above named which specially be- | 


long to the art of war; but relates to the forming of 
roads and bridges, railroads, the construction of machin- 
ery for all purposes, the formation of canals, aqueducts, 
harbors, drainage of a country, etc.” 

The rest of the definition is a condensation of Tred- 
yold’s descripfion of a civil engineer, which was ‘given 
under the following circumstances : 

“On December 29, 1828, the council of the Institu- 
tion of Civil Engineers (London) desiring an act of 
incorporation— 

* Resolved, That Mr. Tredgold be written to, re- 
questing him to define the objects of the Institution of 


Civil Engineers, and to give a description of what a civil | 


engineer is, in order that this description and these ob- 
jects may be embodied in a petition to the Attorney- 
General in application for a charter. 

“At the following meeting of the council on Jan. 4, 
1528, the Secretary read the communication from Mr. 
l'redgold, which is thus entered in the minutes : 


** DESCRIPTION OF A CIVIL ENGINEER, BY THOMAS TRED- 
GOLD, HON. M, INST, C, EF. 


** Civil Engineering is the art of directing the great 
sources of power in nature for the use and convenience 
of man; being that practical application of the most im- 
portant principles of natural philsosophy which has, in a 
considerable degree, realized the anticipations of Bacon, 
and changed the aspect and state of affairs in the whole 
world, 
is to improve the means of production and _ traffic in 
States, both for external and internal trade. It is appli- 
ed in the construction and management of roads, bridges 
railroads, aqueducts, canals, river intercourse, docks 
and storehouses for the convenience of internal inter- 
course and exchange ; and in the construction of ports, 
harbors, moles, breakwaters and lighthouses; and in 
the navigation by artificial power for purposes of com- 
merce. 

“ * Besides these great objects of individual and na- 
tional interest, it is applied to the protection of property 
where natural power as the sources of injury, as by em- 
bankments for a defense of tracts of country from the 


encroachments of the sea or the overflowing of rivers; | 


it also directs the means of applying streams and rivers 


to use, either as powers to work machines, or as supplies | 
for the use of cities and towns, or for irrigation, as well | 
as the means of removing noxious accumulations, as by | 


the drainage of towns and districts to prevent the form- 
ation of malaria and secure the public health. 

“** This is, however, only a brief sketch of the objects 
of civil engineering, the real extent to which it may be 
applied is only limited by the progress of science ; its 
scope and utility will be increased with every discovery 
in philosophy, and its resources with every invention in 
mechanical or chemical art, since its bounds are unlim- 
ited and equally so must be the researches of its pro- 
fessors. 

«The enterprising Hollanders toward the close of 
the sixteenth century first separated civil engineering 
trom architecture, under the title of hydraulic arhitec- 
ture; their example was followed in France toward 
the end of the seventeenth century, and soon afterward 
was systematized in the great work of Belidor on Hy- 
draulic Architecture. 

“ «One of the great bases on which the practice of 
civil engineering is founded is the science of hydraulics ; 
every kingdom, every province, every town has its wants, 
which call for more or less acquaintance with this sci- 
ence. Water, which is one of the most useful of the 
necessaries of life and the most dangerous element in 
excess, when limited by the laws of this science is ren- 
dered the best of servants; the rolling cataract which 
spends its powers in idleness may be directed to drain 
the mine, to break the ore, or be employed in other 
works of labor for the use of man; the streams are col- 
lected and confined in canals for inland traffic, harbors 
are formed to still the raging of the waves of the ocean 
and offer a safe retreat to the storm-driven mariner; and 
ports are provided with docks to receive the riches of 
the world in security; hence arose the term ‘hydraulic 
architecture.’ But it was too limited ; the various ap- 
plications of water had rendered the natural supplies in- 
adequate to the wants of man, till he discovered that, 
combined with heat, it formed a gaseous element endued 
with energies not less powerful than the falling cata- 


The most important object of civil engineering | 
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ract; its steam confined and directed by science became 
a new source of power, which in a few years altered and 
improved the condition of Britain, and we are every | 
day witnessing new applications, as well as the extension 
of the older ones to every part of the globe.’ 

**From which is derived the defintion of the Institu- 
tion of Civil Engineers, viz. : 

“*The art of directing the great sources of power in na- 
ture for the use and convenience of man; as the means 
of production and traffic in states, both for external and 
internal trade; as applied in the construction of roads, 

| bridges, aqueducts, canals, river navigation and docks, 


for internal intercourse and exchange; and in the con- | 


| struction of ports, harbors, moles, breakwaters and light- 
houses; and in the art of navigation by artificial power, 
for the purposes of commerce; and in the construction 
and adaptation of machinery; and in the drainage of 
cities and towns.’ ” 


In the Society of Civil Engineers (English), some- 
| times called the Smeatonian Society (which was I believe 
the progenitor of the present Institution of Civil Engi- 
neers), whose first meeting was held in London, April 
15, 1773, 24 per cent. of its members, including Boulton 
and Watt, were in no sense of the word constructors of 
“fixed public works.” 
| Cresy, in the preface to his Dictionary of Civil Engi- 
| neering, puts it much stronger, saying : 


“In England the profession of the civil engineer was 
scarcely known until the middle of the last century, when 
the important discovery of the application of steam by 
James Watt and its rapid development called into exist- 
ence a new class of mechanics who gave fresh impulses 
to manufactures by the improvement of all kinds of ma- 
chinery.” 


Worcester’s Dictionary says under the heading‘ En- 
gineering :” 


| ‘Civil engineering—the art of forming, or the con- 
| struction of roads, bridges, railroads; the construction 
of machinery for all purposes ; the formation of canals, 
aqueducts, harbors, decks, drainage of lands, etc.” 


Webster gives : 

“ Engineer—A person skilled in the principles and 
practice of engineering, either civil or military. 

“ Civil Engineer—A person skilled in the science of, 
who designs or superintends the construction of public 
works or machinery. (See engineering.) 

“ Engineering—The science and art of utilizing the 
forces and materials of nature. 

‘‘In a comprehensive sense, engineering includes 
architecture as a mechanical art, in distinction from 
| architecture as a fine art; chemistry as applied in con- 
nection with applied mechanics ; transportation, includ- 
ing the building and propulsion of ships and other vehi- 
cles, docks, roads, bridges, canals and public works 
generally; defense and offense in the military and naval 
sense ; water-works, gas-lighting; the preparation of 
| materials; machinery; manufacturing, etc. 

“It is divided into military and ctvtl engineering, 
the.former being, strictly, the science and art of design- 
ing and constructing defensive and offensive works, 
while ciz#l engineering is the science and art of design- 
ing and constructing machinery and public works, such 
as roads and canals. Civil engineering refers, accord- 
ing to modern usage, strictly to the construction of fixed 
public works, such as railways, canals, aqueducts, 
bridges, lighthouses, docks, embankments, breakwaters, 
dams, sewers, tunnels, etc. M€echanical engineering 
refers strictly to machinery, such as steam engines, ma- 
chine tools, mill work, etc. Eugineering is further 
divided into steam engineering, hydraulic engineering, 
gas engineering, agricultural engineering, topographical 
engineering, etc.” 

From the Cyclopedia of Useful Arts, edited by Chas. 
Tomlinson, we have : 





“Engineer and Engineering—Engineer is a term ap- 
| plied to those who are emploved in devising or forming 
engines or machines, and in directing their applications. 
The duties of the engineer are divided into mzlitary and 
| civil.” [Here follows a definition of military engineer- 
| ing}. ‘ Military engineering will not occupy our atten- 
| tion in this work; but the various important branches 
| and ramifications of civil engineering will be considered 
| under their respective heads. The profession of civil 
| engineer, as defined in the charter of incorporation of 

the Institution of Civil Engineers, London, is” [Here 
follows the definition given above]. 

.. Civil engineering is both a science and an art. As 

a sGence it includes the general principles of mechanics 
| and construction; shows how we may ascertain the 
| strains to which a structure is exposed; the dimensions 
| and proportions which should be given to its several 
| parts, so as to be able to resist such strains without in- 
| Jury. As an art civil engineering shows how scientific 
principles may be applied to the construction of works 
; and how used and modified so as to meet the difficulties 
which constantly arise in practice.” 

This is followed by a “Synopsis of the Science of 
Civil Engineering,” viz : 
es I. Mensuration. II. General Construction. III. 
| Mechanics, or Construction of Machinery. IV. Special 
| Construction. V. Hydraulic Engineering.” 


I think that the above extracts show that Webster's 
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Dictionary has small warrant for asserting that civ] 
engineering refers strictly to the construction of fixe: 
public works, and that while the greater includes the 
less, the word civil should not be dropped from the title 
of the American Society of Civil Engineers ; or if it js 
dropped, it should be at the suggestion of the military 
engineers of the country, who so far do not seem to ob- 
ject to it. N. 
iniiloiciccomgs 
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A road connecting Buenos Ayres with Azul (S. A.) 
was completed July rst. 


The railroad from Athens to Atlanta, Ga., will be 
completed this week. 


There were opened in France during the year ending 
March 1876, 421% miles of railway. 
12,436% miles of railway. 


France now has 


A proposal is made for constructing a subterranean 
railway, nearly 14% miles long, under the streets of 
Paris, the outlay being estimated at £5,480, 000. 


| The Michigan Central Company are making their ]o- 


comotives on passenger trains do double the duty by 
running double the distance. Each locomotive has two 
sets of men. 


Track is now laid on the third section of five miles 
of the Gulf, Colorado & Santa Fe Railroad, westward 
from Galveston, Tevas. Iron for ten miles more has 
been purchased in New York. 


A road’ from Boston, Mass., through Everett and 
Melrose to Stoneham has been surveyed and a large 
portion of the right-of-way secured. A narrow gauge 
road between Boston and Woburn is talked of. 


Long engine runs have been adopted on the New 
York Central & Hudson River Railway and have result- 
ed in much increased economy both in locomotives and 
fuel. Engines now go through from Buffalo to Albany, 
300 miles. 


The grade of the extension of the Sioux City and 
Pembina railroad from Portlandville north is finished to 
Calliope. Track-laying will be commenced immediate- 
ly and trains running to the latter point by the middle 
of September. 


Track-laying is under full way at “the gap” of the 
Wisconsin Central Railroad. It is thought that the 
southern division will be finished to Portage by the rst 
of September, and through trains to Ashland will com- 
mence before winter. 


It is understood that the third rail of the Cincinnati, 
Hamilton & Dayton road which was laid to accommo- 
date the trains of the Atlantic & Great Western road, 
will be taken up, now that the contract with that road is 
at anend. Such of the iron as is in good condition will 
be used in extending the second track to Hamilton. 


Two new railroads have been incorporated in Iowa 
the Maple River R.R., which is to run from some 
point in Carroll or Green county, to Onawa, in Monona 
county, with a branch trom ‘there to Correctionville, 
Woodbury county. The capital stock is $1,000,000. 
| The other is the Creston & Sioux City R. R., to run be 
tween those places. 


The Burlington, Cedar Rapids & Northern Railroad 
Company propose to extend their road to Grundy next 
season, via Colfax, Lincoln, Black Hawk and Palermo, 
provided these townships will vote a tax of $43,000 to 

| aid in the construction of the road. Under the present 
law no money voted by tax can be paid until the road 
is completed and cars running thereon. 


The Baltimore & Ohio Railway has recently been 
making overtures for part of the overland traffic from 
China, Japan, etc. This move is quite favorably re- 
garded on the Pacific Slope and we understand that ar- 
rangements very favorable to the interests of Baltimore 
have been made. This will give Baltimore increased 
importance as a shipping port for transcontinental 
freight. 


A narrow gauge road is projected from Houston, 
Texas, to the Rio Grande at Presidio del Norte thence 
through the Mexican states of Chihuahua and Sonora 
to Guaymas on_ the Gulf of California. A béanch will 
run northward trom Presidio del Norte to connect with 
the Denver & Rio Grande. This route to the Pacific 




















August 26, 1876. 











will be only eleven hundred miles in length, about half | 
of that of the Southern Pacific. Fifty miles westward 
from Houston will be completed by Sept. r. 


The San Francisco Bulletin says that without much 
noise, yet none the less effective, there is going on in 
California this centennial year more construction of 
railroads than in any previous period in the State's his- 
tory. Nor is this construction of railroads confined to 
one section. In Northern and Southern and Middle 
California railroads are in progress which will tend in a 


short period to the further development of the State's | 


resources. There is more raiload work going on in Cal- 
ifornia at this time than in any other State in the Union. 


We learn from the Railway Age that the three feet 
narrow gauge road from Des Moines, northeasterly, 
thirty-seven miles, to Ames, Iowa, completed in 1874, 


cost for grading, ties and iron $6,500 per mile. The | 


four engines cost $27,000, four passenger coaches $10,- 
500 and three baggage cars $4,500. The receipts from 
Jan. 1 to to July 1, 1876 were $20,047.71, and the oper- 
ating expenses $15,000. During the month of July ex- 
penses were $1,971.93. The superintendent asserts that 
with a twenty ton locomotive he can haul as much pay- 
ing freight as with a thirty ton locomotive on a standard 
gauge road. 


Receiver Jewett’s mission to England to perfect his 
scheme for the reorganizing of the Erie Railway has 
been successful. The plan he proposed was this: All 


of the mortgage bondholders down to the first consoli- | Gauge Railways in America,” and the works of Robert 


dated are to receive their interest regularly. The first | Fairlie, prominent among which are “Gauges of the Fu- 


consolidated mortgage bondholders are to fund alter- | 


nate coupons for six years. The second consolidated 
to fund all of their coupons for that period. The hold- 


ers of common stock are to pay $6 per share into the | 
treasury of the road, and the preferred stockholders $3 | 


per share. The Board of Directors have ratified the 


agreement, the law passed by the legislature last winter | 


making the scheme operative. 


The Boston Advertiser says:—The latest railroad 
project thought of in connection with the new park at 
Grove Hall is an elevated railroad, starting at the junc- 
tion of Kingston and Bedford streets, running down 
the former and out over Albany and Hampden streets 
and Grove Hall avenue to a point near Warren street. 
Here it becomes a ground line, turns to the right or left, 
and continues by a tunnel or cutting, parallel with Grove 
Hall avenue, until just beyond Wales street, where it 
emerges and follows Back street on the easterly side, 
crosses it beyond Oakland street, and ends in Hyde 
Park, near the junction of Huntington avenue and 
Westminster street. The proposed line is about seven 
miles long and this side of Grove Hall has no grade of 
any account, with the exception of the rises where the 
Boston and Albany Railroad passes under Albany street 
and where Hampden street unites with Dudley street 
The tunnel or cutting at Grove Hall would be nearly a 
mile in length. People from the city could be landed at 
the park gates in twenty minutes, and from the vicinity 
of Worcester square in fifteen minutes, and the line 
would run close to Mount Hope and Mount Calvary 
cemeteries and open up a new and large portion of the 
city. 

——_—_ <> ——————— 
The Dimensions of Narrow Cauge Railroads. 





BY GEORGE PAUL, C. E. 
INTRODUCTION. 

In the following pages there is no claim made of pre- 
senting new rules or data to engineers who have made a 
study of the construction of railroads, nor that the 
conclusions arrived at are only applicable to the system 
of narrow gauge railroads, inasmuch as they are just as 
useful in the construction of any road designed for light 
traffic, in almost every instance, whatever the gauge 
may be. 

It is the desire to present a train of reasoning by 
which any engineer, or even a person who has not made 
a study of engineering, can readily determine why it is 
advisable to give certain dimensions to the different 
parts of a railroad, such as width of cuts, dimensions of 
locomotives, weight of rails, dimensions of ties, etc. 

In the construction of “narrow gauge” roads, build- 
ers have sought a new field to lessen the cost of con- 
structing railroads ; and in many instances they have 
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thought that anything that was a “narrow gauge” would 
answer their purpose, and have only found out their 
mistake by sad experience ; the general cause of failure 
being in not considering that they were using the same 
material to build their road that is used in constructing | 


| the roads of the common gauge, and that practice has 


demonstrated its value for that purpose ; and they have 

permitted a disproportion, or lack of symmetry, between 

the parts—this mistake often occurring from not under- | 
standing the power of the locomotives employed to | 
operate upon the grades they had established. There 
are now instances in which they are using locomotives of 
double the weight of driver of that first used, and the | 
result is that they are overstraining their rails, wearing | 


out their ties by an undue weight of rail base, and often 
have too little surface of tie upon the ballast, causing 
premature deterioration in the value of the material 
used. 

In writing this work, the standard works on engi- 
neering have been consulted ; also the discussions be- 
tween the advocates of both broad and narrow gauge 
systems, in the current periodicals and in the publica- 
tions in book and pamphlet form. Prominent among 
the former class are D. K. Clark's works, Vose’s Engi- 
neering, Trautwine’s Engineering, A. L. Holley’s Euro- 


, pean and American Railway Practice, Rankine'’s Civil 


Engineering. Of the periodicals, the Chicago Railway 
Review, Railroad Gazette, London Engineer, Engi- 
neering, Van Nostrand’s Eclectic E ngineering Mag- 
azine, Of the latter class, Howard Fleming’s ‘Narrow 


ture,” and ‘‘Battle of the Gauges Renewed.” 


CHAPTER I. 

Important among the leading questions which arise 
in the construction of a railroad are the following: 
| What will be the nature and amount of traffic when 
completed? What shall be the least radius of curva- 
ture and the greatest rise per station for gradient it will 
be advisable to introduce? What shall the dimensions 
| of the locomotive be? What shall be the weight of 
rail used? What shall be the dimensions of the fish- 
plates and spikes? What shall be the dimensions of 
ties? What shall be the depth of ballast, width of cuts 
and embankments? What shall be the dimensions of 
bridges to carry the traffic safely over streams and rivers ? 

In determining the answers to the above questions, it 
must be understood that a road to be operated success- 
fully should have every part of such dimensions as will 
correspond in strength and utility with each other part, 
and each be capable of performing the duties required 
of it, without an undue strain being brought upon it. 
And upon further investigation it will seem that the dif- 
ferent materials employed in the construction of a rail- 
road act very differently under the strains to which they | 
are likely to be subjected. It may seem that the total 
weight upon the driver is transmitted to but a very | 





railroads now in operation in this country, nor by the 
dimensions of many of the parts of some of the roads 
of the ordinary gauge, but by the dimensions of the dif- 
ferent parts of those roads which have best withstood 
the traffic for which they were designed. Such dimen- 
sions are arrived at by long practical experience and 
careful study, and may be found upon many of our 
principal roads. Once fixing these sizes, and knowing 
the duties they have to perform, we have a basis upon 
which we may determine what the required sizes should 
be for a road of lighter or heavier traffic. And in the 
following pages we have sought to show how the most 
suitable dimensions of the different parts of a road with 
a light traffic and using light rolling stock, may be ob- 
tained; the manner we have adopted being first to de- 
termine what may be considered standard dimensions 
for roads where the weight and dimensions of the roll- 
ing stock are also known; then to determine as nearly 
as practicable the amount of traffic the projected road 
is likely to have, and the weight upon each driver that 
it will be advisable to establish. These questions once 
established, a clear field for comparison with the dimen- 
sions upon the common gauge is open. 


CHAPTER IT. 

Curves of a road are amongst the first questions to 
decide upon after a decision has been made to locate ; 
and at times it is a difficult question to decide just what 
degree of curvature it will be most advisable to intro- 
duce. Many authorities upon this subject do not seem 
to take into account anything but the deflection of the 
curve from one tangent point to another, disregarding 
the number of degrees per station, basing the numbe: 
of degrees total deflection as their standard for deter- 
mining their objections to curvature; their data for 
such conclusions being obtained from experiments made 
to show the resistance due to certain degrees of curva- 
ture per 100 feet. From some of these we find the re- 
sistance to be 0.54 fbs. per ton for curve of one degree, 
and 3.24 Ibs. (just six times the former amount) for a 
six degree curve. In equating curves and grades, the 
Pennsylvania Railroad Company considered the resist- 
ance due to one degree of curvature equal to 0.424 Ibs. 
per ton, 2.544 Ibs. per ton for a curve of six degrees, 
and would make a corresponding reduction in feet pet 
mile from their maximum grade when upon a curve. 
This might have been correct so far as resistance to 
overcome was concerned, but not so far as the result of 
wear upon the rails and rolling stock or the danger from 
breakage or cars leaving the track. The principal ob- 
jection to curvatures, which do not have to be contend- 
ed with upon a grade, are that the resistance shown is 
made up by the abrasion of one material against 
another, while the other resistance is due to gravity. On 
curvature they are of such a nature as to increase the 
danger and expense of operating, with every increased 
degree of curvature per station. The resistance met 
with in the sliding of the wheels endwise is one which 


small space upon the head of the rail, and that when | tends directly to throw the locomotive from the track ; 
this force is transmitted to the wooden tie underneath, | while the resistance due to the slip of the wheel, caused 
this area of contact must be increased many times in by the difference in the length of the rails, is one which 
order that it may not destroy the cohesive properties of | tends to destroy the axle; and in strains from this cause 
the particles upon which the base of the rail rests, by an | the germ of many an accident has found foothold. 


undue pressure. And, again, this area must be increas. 


ed in order to transmit the weight to a material having 
still less cohesive powers. Hence it will be seen that 
there are many different substances to enter into the 





To show the relative objections to curvature upon 
different gauges, the following rules and data are intro- 
duced : 

Latrobe and Knight's rule to determine the resistance 


construction of a railroad, and that the value of each | from curvature in pounds, is 


should be distinctly understood for the purpose for 
which they may be designed to be used. 

A locomotive must have certain dimensions to draw a 
train of sufficient tonnage to make the traffic of the road 
profitable, and these dimensions must be governed by 
the grades of the road. The weight of the engine, or 
its weight upon each driver, governs the weight of the 
rail to be used ; and from this the dimensions of fish- 
plates, spikes and bolts must be determined ; also the 
breadth of base of rail, to give sufficient bearing sur- 
face upon the tie. The weight of driver per tie also 
governs the area it should have to distribute the weigh 
resting upon it, over space enough to prevent it from 
sinking into the ground, upon which it rests. 

To decide the proportions and sizes most suitable for 
a road, the proper plan is to be governed by precedent 
whenever and wherever practicable; not by such prece- 
dent as may be found in many of the “narrow gauge” 


RULE 1.—Divide 0.578 by radius of the curve in 
miles. 

Example: For one degree curve with radius of 1.069 
miles, 0.578+1.069=0.54 Ibs. per ton. 

During the location of the Pennsylvania Central K ail- 
road, the following rule was used to determine the 
amount to reduce gradient for each degree of curvature : 

RULE 2.—Reduce gradient 0.025 feet per station for 
each degree of curvature, 

From the above rules the following results are ob- 
tained, showing the resistance in pounds per ton due to 
the different degrees of curvature. Columns 3 and 4 
show resistance upon the ordinary gauge. Having once 
obtained these quantities and knowing the difference in 
length between the inner and outer rails of each sys- 
tem, we readily obtain the contents of columns § and 6, 
which show the resistances upon a 3 ft. gauge due to 
corresponding degrees of curvature : 
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diameters have only this differance. 
sions for shafts, and we may add for all turned work in 
most engineering shops, is by odd sixteenths, instead of | 
by eighths as with us, and there is no doubt much gained, 


ner and outer rail upon any gauge : 
RULE 3.—Multiply gauge of rails by 75.398. 


“sit f©6)|6| | [=o Se to judge of the merits and adaptation of many of the 
5 z | £86 | aT = bs | Ste tools shown here. 
2 ie | Sue | Boe Sag Soa The process of turning is different in England and 
» | oS | see Bc Biz | 2ts America. In some kinds of work it would be the same, 
Ste eee ao ao Some . ‘ 
4 ee ) wee Zo oa | B34 | but generally the cut taken here is much less. A light 
é Sc |-288 | 2&8 | 288 | 288 ' 
_- “i me | Res | Ras | mas =s= |cut and high speed seems to be the plan followed, and 
1 1. 069 0.5 0.444 | 0.344 | 0.27 the result, all things considered, seems to justify mt 
4 =a 1 coe | uae Soe method when applied to practice here. Round iron or | 
+ 0.2522 2.29 | 1.69 | 1.376 | 1.08 | steel to 2% in. diameter is “ turned on one-sixteenth of 
5 0.21% 2.¢ ~ Saae-. 3 1.720 1.35 - es wh i . . ae . 
we ee: 1808 | 3 20. “| 3.506 | 2.044 tea ¥ | an inch,” as it is called ; that is, the finishing and rolling 
To find difference in length in inches between the in- | Standard dimen- 
| 
| 
' 


Example: Gauge 3 ft. 3X75.398=226.2 inches. 





Example: Gauge 4 ft. 8% in. 4 ft. 8% in. x75.398=- | besides a saving of material, by working on such close 
356 inches. | dimensions. The loss occurs from extra care required 
Be To find radius of “narrow gauge” having same re- | im strengthening and centering work ; but even this is, 

istance from slips on rail as that upon the common in most cases, compensated by having the best of the 
gauge, of known radius: | material on the surface. 

RULE 4.— Multiply difference in length of rail in inch- Turning tools employed here are generally more point- 
es of narrow gauge by radius of ordinary gauge and ed, especially for work which has to be true ; and when 
divide by difference in length of rails upon common | ¥ consider that, in most cases the, truth of work does 
gauge. not depend so much on the stiffness and strength of a 

Example; Difference in length of rail 3 ft. gauge, 226 | lathe as it does on the rigidity of the pieces turned and 
inches , difference in length of rail 4 ft. 8% in. gauge, the strain of cutting, there seems to be a strong reason 
355 inches, and radius of 4 ft. 8% in. gauge, 573 feet, or | im favor of a fine feed and pointed tools. 

10 degrees curve. 226X573+355=363 feet. To sum the matter up in an illustration, the Ameri- 


In order to find the coefficient for narrow gauge, of | 4M 1dea of metal cutting is “ coaxing ;” the English is 
friction in pounds per ton due to each degree of curva- “forcing.” Such diversity of practice is not the result 
ture, to correspond with that given in Rule 1, tor coeffi- | Of accidental circumstances. By examining the general 
practice, reasons for it will be found, two of which we 
tng rule is applicable : will name: proportions for machinery of all kinds, and 

RULE §,—Multiply difference in length of rails upon | ¢specially during former years, were much lighter in 
narow gauge by 0.578; divide by difference in length of | Americathan in England. This feature not only ex- 
“a on le: Dik gauge — hep aieae tended to the designs for lathes, but also enabled them 

, s ) * * y ff . . * 

sample: Diflerence in length of rail 3 ft. gauge, 220 |», he made lighter, because of their duty being less. A 
inches ; difference in length of rail 4 ft. 8% im. gauge, é Be : : 
355 inches. 226 0.587+355=0. 3679. second reason is because it is customary, especially in 

RULE 6.—To find coefficient given by Pennsylvania | the Eastern States, for one workman to operate several 
Central, substitute 0.424 in place of 0.578 and proceed 
same as above. 

Example: 226 0.424+355=0.27. 

A careful observation of the above rules show the ad- 
vantage of the narrow gauge system, whenever it be- 
comes necessary to introduce curvature. It may be In turning the parts for reaping and mowing machines, 


seen that the degree of curvature per station may be | for example, the shafts and spindles are usually prepared 
about 5¢ per cent. greater upon the 3 ft. gauge than 
upon the 4 ft. 8% in. gauge, with no greater disadvan- 
tage from slip of wheel— Railway Review. 


cient of resistance upon the common gauge, the follow- 


lathes, so that the time of turning a shaft was of less im- 
portance than having a lathe to operate without continual 
attention, and every one knows that to leave a lathe 
when cutting, a fine feed is preferable to a coarse one. 


during the winter, so that the machines can be rapidly 
assembled and erected during the spring months, when 


Se i they are shipped from the works. The lathe work is 
Machine Tools at ee Exhibl- | done by the piece, often by boys, who attend from two 


sathgio to four lathes. The mode of operating found most effi- 
ENGINE LATHES, cient is to feed at from 60 to 80 per inch, using tools 
In respect to engine lathes we will begin by saying | which have an inclined edge, like a side tool, toward the 
that among the various exhibits here will be seen a di- | cut, and a mere point of contact against the finished 
versity of arrangement and proportions which will be a | shaft. This, of course, relates to roughing out or reduc- 
No other | ing the transverse strain on the work, and all strains on 
machine tool has reached such uniformity of design and | the lathe are not one-half what they would be in turning 
arrangement in Europe as the standard engine lathe, | on the plan practised in England where broad point 
while of the exhibits here the opposite may be said. tools and a coarse feed is the rule. 
What has been remarked in the case of reaping-ma- 
adaptation, which is in some measure true and explain- | chine work applies to a large share of the turning done 
able by the fact that tool-makers understand the wants | in America, and explains what otherwise seems strange, 
of the country, and adapt their machines to these wants, 


matter of astonishment to foreign visitors. 


Nearly every lathe conveys an impression of special 


that their lathes are made so light and with so many 
while in England lathes are more an article of merchan- | details for adjustment. It is common also to have lathes 
dise, and are sent out to all countries and for all kinds | of a capacity much greater than the diameter of pieces 
of uses of which it is impossible the makers should have | require. A 10-in. lathe is employed for work which in 
previous knowledge. England would be done on a 6-in. or an 8-in, lathe, a 
It is a matter of surprise that among the numerous | rule which has some advantages, but leads as a natural 
result to lighter proportions. Another thing which does 
much to modify their construction, is the various kinds 
of the lathes produced in America are made in New | of work performed on them. Drilling, milling, boring. 
England, and when this is considered, it accounts in a | and even wheel cutting, are frequently performed on 


measure for the lack of uniformity before mentioned. 


firms making engine lathes in the Eastern states, but 
two or three are represented here. Perhaps three-fourths 


lathes, especially in the western country, where repairing 
Worcester, in the State of Massachusets is the great | and other irregular work makes up the greater part of 
lathe-making centre ; but there, as in England, lathes 


what is done. In such cases they become a kind of com- 


are quite a stereotyped production, bination machine, and many adjustments, such as a 


They are made 
nearly all on one model, of almost uniform weight, and movable tail-stick for turning taper forms, are traceable 
to this varied use of lathes. 

We now come to speak of the peculiarities of Ameri- 
; can lathes as contrasted with the general practice of 
| European makers, and we scarcely need remind our 
readers how impossible it is to have knowledge of, or to 
even keep in view, all the various known facts in dealing 
quality and adaptation, | with machine-tool construction. Changes follow so fast, 

Before noticing what is peculiar in American lathes, | and so many peculiarities in construction never reach 
it will be proper to make some remarks upon turning and | public notice, that even in treating of the subject in a | 
general way it is difficult to include all that is worthy of 
for without some knowledge of this no one is prepared | notice. This difficulty we will attempt to evade in some 


with a very constant arrangement of feeding other gear- 
ing. The price is also uniform, or nearly so; the busi- 
ness is learned, and we may say conducted, as a manu- 
facturing rather than as an engineering one; the result 
being, as is generally the case under such circumstances, 


that the cost of producing is often considered before 


the use of lathes compared with the practice in Europe, 














measure by not confining what is said to the exhibits here, 
but include so far as possible anything worthy of atten- 
tion in the general practice of the country. 

With very few exceptions American engine lathes have 
angular ways on which the carriages move. Flat top 
frames, such as are made in Europe, have never met with 
much favor here, a matter perhaps not to be wondered 
at so long as those having angular ways are sold at low 
prices, and no distinction made in this ‘respect between 
the two plans. This preference for angular ways we 
may safely assume to be based upon something more 
reliable than theoretical premises, to which the Ameri- 
cans, as a rule, give very little attention, and the pre- 
sumption is that a true and steady movement of the car- 
riages has become a feature to which more attention is 
given than with us. As Lefore explained, the method of 
turning requires accuracy of movement rather than a 
capacity of resisting severe strains; and that a carriage 
moves easier and with more steadiness on angular ways, 
no one accustomed to both plans willdispute. There is 
no intention of entering into a consideration of the sub- 
ject here, further than to discover some of the more 
prominent reasons for American practice, but of one 
thing we may rest assured, that there is some substantia) 
reason always to be found when one method more ex- 
pensive than another is adopted, a rule which applies in 
this case. 

In the construction of planing machines it is well 
known that the only means of securing a movement true 
enough to procure true surfaces of any length is to rely 
upon the gravity of a carriage instead of mechanical 
guidance, and so far as we can see the same principle ap- 
plies to the carriages of lathes so long as they are not 
subjected to strains which from their direction or extent 
will lift a carriage from its bearings. When the strains 
upon a lathe carriage are considered, especially with the 
American method of turning, it is easy to see that for the 
smaller class of lathes it is very seldom that a carriage 
would be moved from its bearings upon angular ways. 
Many lathes made by some of the best firms, Messrs. 
Pratt and Whitney among the number, are at this time 
constructed with what is called weighted carriages, and 
it is a fact well known that for performing true work 
such lathes are the most reliable so long as the carriages 
are not lifted by undue strain, which seldom occurs ex 
cept in boring. The theory on which these angular 
ways are constructed is that with proper proportions of 
the bearing surface on the top and sides of the ways, 
the wear is compensated each way, and a carriage never 
becomes loose. Any wear of the ways causes deviation 
of a carriage in a vertical plane only, which for turning 
is a small matter when compared with the cffect pro- 
duced by deviation in a horizontal plane. 

To sum it up in a few words, the Americans think 
that the bearing surface secured bya flat top frame, does 
not avail anything in securing a carriage from deviating 
in a horizontal plane, and it is this deviation which 
should be guarded against; also that a carriage held 
down by angular gibs can never be kept tight enough to 
secure steady movement. 

Large lathes are made, as in Europe, with gib car- 
riages on flat frames, and we suspect that the true sys- 
tem lies somewhere between—that angular ways are best 
for small lathes, and flat frames for those subjected to 
severe strains or for boring. It is also customary in 
America to mount the fixed and sliding heads on angu- 
lar ways, the same as the carriages. On this point we 
may safely assume that no other plan of securing and 
maintaining alignment is so simple and effective. 

The alignment of a lathe, like the movement of its 
carriage, is especially important in horizantal plane, and 
certainly no mode of construction will secure this so well 
as V ways with an equal angle on each side, whether 
such ways be raised above or are sunk into a frame. 
We therefore conclude that ‘this feature of American 
practice is good, although in the history of machine tool- 
making it may seem to belong to a period and _ practice 
now passed away. Another result of some importance 
gained by mounting the sliding heads of lathes on angu- 
lar ways is that the main frame is clamped together when 
the head is fastened. With a very rigid frame having 
plenty of transversive stiffness this may not have much 
importance, but with frames such as are for the most part 
employed in America considerable rigidity is gained by 
thus clamping a sliding head at the point where the 
most severe strains fall— Engineering. 
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THE DHU HEARTACH LICHTHOUSE. 


In the Proceedings of the Institutions of Civil Engi- 
neers for April 25, 1876, is a very interesting account of 
the Dhu Heartach Lighthouse recently completed under 
the direetion of D. & T. Stevenson, M. M. Inst., C. E., 
after six years spent in its erection, and at a cost of 
£65,784-5- This light is situated on the Dhu Heartach 
rock at the entrance to the Irish Channel, 19% nautical 
miles 8. E. from Skerryvore,and 27 nautical miles N. 
from the Rhins of Islay, in the route of the Quebec and 
other steamer lines to Liverpool and the Clyde, the 
nearest land being 14 miles distant. 

The difficulties encountered in its erection were on the 
whole quite similar to thsoe met by Smeation at the 
Edystone, by the Stevensons at the Bell Rock and the 
Skerryvore, and by Douglas & Walker at the Bishop 
and the Wolf, these difficulties being common to all the 





exposed lights on the Atlantic coast of the British Isles. | 
The literature of these lights is well known and valua- | 


ble to lighthouse engineers and all who have to do wirh 
harbor construction and similar works, and the account 
of the Dhu Heartach light is doubly interesting, in that 
the forces here met seemed abnormally developed. 

The sketch of the Admiral by chart accompanying 


the report, shows that from the Atlantic, commencing | 


at the 100 fathom curve, a submarine valley made di- 
rectly in in to the Dhu Heartach rock, which concentra- 
ted and intensified the waves from the ocean to several 
times their normal dimensions and force, in a manner 
quite similar to the production of the high tides in the 
Bay of Fundy. 

The rock itself is abomt 240X130 ft., rounded top, 
rising to a hight of 35 ft. above high water of ordinary 
spring tides. The tower consists of a parabolic frustrum 
with a maximum diameter of 36 ft. and a minimum of 
16 ft., surmounted by a plain cavetto, abacus and para- 
pet, the upper course of which is 107% ft. above the 
foundations: It is of gray granite weighing 3,155 tons 
and built solid to a hight of 64 ft.4in. The focal 
plane is 145 ft. above sea, and the light is visible 18 nau- 
tical miles. The stones were all dressed and fitted on 
shore and laid in place on. the rock when it was possible 
to effect a landing, that being but 244 days in the five 
years required to complete the masonry. 

The first thing done was to build a barrack for the 
use of the workmen so that the work might progress 
when it might be impossible to effect a landing. This 
consisted of a malleable iron framing rising to the hight 
of 35 ft. above the rock, surmounted by the barrack 
proper, a drum of ¥% in. iron 16 ft. in diameter and 183 
ft. high, divided into two stories. On the 2oth of Aug- 
ust, 1868, a week’s storm set in, of such violence that 
heavy broken water fell on top of this drum, 77 ft. above 
high water level, excluding the light for several seconds, 
and the flooring, although 55 ft. above high water, was 
struck with such force as to burst open the hatch. On 
the 8th and gth of July, 1869, when part of the third 
course had been laid in cement and joggled at a level of 
35 % ft. above high water, a storm tore up 14 stones of 
2tons weight each, and 11 of them were swept off into 
deep water. The hight of the solid portion of the 
waves at this place is 64 ft. 4 in. above high water, while 
at Skerryvore it was but 30% ft. at Bishop, 23 ft., at 
Chickens 21 ft., and at Wolf, Bell Rock, and Edystone, 
from to to 16 ft. 

The hight of the solid wave here is in a measure 
due, no doubt, to the configuration of the rock as well 
as to the concentration in the submarine valley. Since 
the work was completed, the lightning-conductor of cop- 
per, 1%"X1" fastened by counter sunk screws every 
five feet, into a raglet 156 in. broad by 1 in. deep, has 
been torn from its position in four places, one at an ele- 
vation of 92 ft. above high water. Other instances of 
the force of the waves at great elevations are recorded. 
The old Bishop iron pile lighthouse was destroyed by 
the waves striking the floor of the lantern gallery at an 
elevation of 85 ft. above high water, and in the new 
Bishop lighthouse, the fog bell of 3 cwt. was torn from 
its bracket at an elevation of 100 ft. Heavy seas have 
struck the tower on the Fastnet rock, on the coast of 
Ireland, although the top of the rock is 70 ft. above 
high water; and at the North West lighthouse on a 
rock 4% mile off the northernmost of the Shetland Is- 
lands, though the tower was situated at a level of 196 ft. 
above high water, northwest gales have produced seas 
sufficient to overthrow the boundary walls and burst 
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open the doors of the house. At Skerryvore, contiguous 
to Dhu Heartach, but with less hight of solid wave, the | 


dynamometer of Thomas Stevenson recorded the great- 
est pressure yet noted, viz., three tons per superficial 
foot. Other lights of remarkable engineering difficulty 
have been executed under English direction im the past 
few years, notably, the Great and Little Basses light- 
houses off the coast of Ceylon. We have also many ex- 
cellent examples of .difficult lighthouse construction in 
this country as Minots Ledge lighthouse, and others 
along the New England coast, not to mention some fine 
examples of iron lighthouses on the Florida Keys and 
the Gulf coast. 





WATER SUPPLY OF SAN FRANCISCO. 





San Francisco is quite seriously considering the ques- 
tion of water supply. 
rainfall on the Pacific slope and the topographical feat- 
ures of the country it is quite impracticable to obtain a 
pure water supply sufficient for the prospective needs of 
the city short of some of the rivers of the Sierra Neva- 
da Range, or the numerous lakes of the range itself, 
about a hundred miles distant. This necessitates 
works of immense magnitude and cost. 

On Aug 18, Mr. W. V. Clark made a proposition to 


Owing to the distribution of | ae ; 
| of slipping, as in cog gearing, it would be one of the 


i 





the Water Commissioners of San Francisco, which, if | 


carried out, will make one of the most extensive systems 


| of water supply in this country, not excepting the Cro- 


ton supply system of New York. 


He proposes to take the water, from a group of lakes | © 
‘tion then, 


known as the Blue Lakes, in Alpine County, Cal., at an 
eleyation of 10,000 ft. above the level of the sea, and 
150 miles in a direct line from San Francisco. Here he 
proposes to provide storage for 10,000,000,000 gallons 
of water, with available capacity for 10,000,000,000 
more when needed. From these lakes the water will flow 
down the granite canon of the N. Fork of the Mokelumne 
River thirty-nine miles, to a point 3,000 ft. above the 


sea, thence diverted into a canal fifty-one miles in length, | *™- 
| to judge of the economy of the combination. Should 


which will bring the water to a point about thirty-five 
miles easterly from Stockton at an elevation of 1,500 ft. 
above the sea. This canal is to be 5 ft. deep, 6 ft. wide 


on the bottom and to ft. wide on the top, lined with | 


hard marble stone, a cross-section of 40 sq. ft., a fall of 
6.4 ft. per mile and a capacity of 150,000,000 gallons 


midway between Belota and Jenny Lind. Ffteen miles 
from the Mokelumne is the first reservoir at an eleva- 
tion of 2,500 ft.and eighteen miles further isa grand 
reservoir on the summit of Greasewood Hill, at an ele- 
vation of 2,500 ft. 


From the end of the aqueduct or canal he proposes | : ; 
| having examined the reports of surveys of the several 


to lay a wrought iron pipe, with a capacity of 50.000,- 
000 galls. daily. ‘This pipe line will cross the San Joa- 
quin about midway between the mouth of the Stranis- 
laus and the city of Stockton, through Livermore Pass, 
skirting the hills of the Diablo Range, around the head 
of San Francisco Bay and following the San Mateo 
shore to a terminal reservoir 400 ft. above tide in the 
south part of the city. The pipe will be 44 in. in diam- 
eter to Livermore Pass and 40 in. thence to the city. 

At the western outlet of Livermore Pass at an eleva- 
tion of 500 ft. above tide a reservoir will be built with 
a capacity of 18,250,000,000 galls. 

The length of this pipe line is not given in so many 
words but it is stated that the total length of pipe is 134 
miles, and that the Livermore reservoir is to be within 
sixty miles of the city. From figures elsewhere given 
in the report in the San Francisco Chronicle from which 
these facts are taken, the length of pipe from the ex- 
tremity of the canal to Livermore reservoir would be 
about 70 miles and the head 1,000 ft. From Livermore 
reservoir to the terminal reservoir there is but 100 ft. 
fall , 135 miles for the total length of the pipe line is 
probably correct. The total distance from the Blue 
Lakes to the terminal reservoir would be 224 miles. 

Mr. Clark makes three distinct propositions in which 
he offers to sell his rights to the Blue Lakes and works 
already constructed for $500,000; in addition to build 
fifty-one miles of canal, the two reservoirs, and the Liv- 
ermore Reservoir for $3,500,000, or to complete the en- 
tire line of work from the Blue Lakes to the terminal 
reservoir 400 ft. above tide, complete for use for $12,- 
000,000, and to receive in payment 6 per cent. semi an- 
nual gold-bearing bonds of the city and county of San 
Francisco. 





The proposition is regarded favorably and no doubt 
San Francisco will ultimately adopt it or some similar 
scheme. Some of the San Francisco papers, however, 


| accuse Mr. Clark with a rabid desire to sell his water 


privilege. 





Dr. WM. Fteips, of Wilmington, Del., has applied 


| for a patent for steel belting. He claims that it is light- 


er, more durable, and less expensive than leather belt- 
ing. It will not stretch or get out of shape and the 
lacing is more simple and expeditious. For ordinary 
belting it does not need to be over 1-16 inch in thickness. 
We shall expect much of this invention as something 


better than the ordinary leather, or the various canvass 


| and rubber combinations, has long been a desideratum 


among manufacturers. If steel belts could be made to 


secure the same rigidity of movement without danger 


most important inventions of the age. Gearing is but a 
clumsy device at most, and the amount of power lost by 
that method of transmission is in the aggregate, very 
large. In the single matter of pumps, it is well known 
that it is not expedient or economical to drive a pump 
piston at more than §0 to 100 ft. per minute while a 
much lower speed is more frequently chosen. No limit 
except one of mechanical construction has been found 
as yet for piston speed for steam engines, from 500 to 
100¢ ft. being not exceptional... With high piston speed 
goes economy for a given power both in the first cost of 
the engine © od in the consumption of steam. The ques- 
how in a pumping engine, to combine a 
high piston speed in the steam cylinder, with a low piston 
speed in the water cylinder, and thus combine the great- 
est economy in construction and maintenance with a 
high duty. This has been attemtped in a few cases, by 
means of clumsy cog gearing, which may, and probably 
does, negative to a great extent the economy to be ex- 
pected. An instance of this kind is the Vergennes 
pump, but we have not the statistics at hand by which 


some form of the steel belt prove adapted to such cases 
by giving a movement of requisite positiveness, we 
hope inventors will take the hint which we throw out, 
and see what can be done toward realizing the economy 
to be expected from combining a high speed steam pis- 


. y . : | ton with low speed water piston. 
daily. The proposed line crosses the Calaveras River | _ er pist 





A GREAT many enquiries having been addressed to 
the Navy Department, at Washington, in regard to the 
contemplated inter-oceanic canal between the Atlantic 
and Pacific, a statement has been authorized to the ef- 
fect that, in November last, the Canal Commission 


routes, united in a report recommending the Nicaragua 
route. The Secretary of State communicated with all 
the Great Powers in reference to the project and receiv- 


| ed hearty promises of co-operation, and the draft of an 





agreement relative to the construction of the canal, 
embodying the spirit of the Clayton-Bulwer treaty, was 
drawn up and transmitted to the Nicaragua government 
for their concurrence and approval, and that they have» 
as yet, failed to respond. This failure on their part has 
prevented any active steps being taken. Costa Rica is 


| alive to the prospective benefits to that country asa 


portion of the line will constitute a part of her boundary 
or be very close to it. Another statement in regard to 
the Colombian route, by Cacarica Pass and Tuyra river, 
is going the rounds, tu the effect that on May 2oth the 
Government of Colombia signed the contract and ceded 
to Gen. Farr, the territory required for a canal across 
the Isthmus of Darien. These statements are, how- 
ever, to be taken with a good deal of condiment. 





PETER PAPIN in the Port Royal (S. C.) Commercial 
of Aug. 12, claims for that port the only deep water 
harbor on the Atlantic coast south of Norfolk, and 
claims for it the proper terminus on the Sea Board of 
the Southern Pacific Railway, and for ocean lines of 
steamers to European and South American ports; 
due to its geographical position in reference to the pro- 
dncing country to the west and northwest, and to its 
deep water harbor. What he says in regard to the ad- 
vantages of the harbor is no doubt true, for the port of 
Savannah is difficult of access for deep draught vessels, 
and Charleston has a shallow channel over the bar which 
has greatly changed and become much worse, owing to 
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the stone feet sunk off the entrance to the harbor dur- 
Port Royal, or Hilton’s Head was at 
that time the principal point of rendezvous for our coast 
All the arguments in regard to a seaboard 
outlet by Charleston which the Chicago Board of Trade 
adduced last winter and for which it has sent out two 


ing the civil war. 


squadron. 


committees to excite interest in the project, will apply 
equally or with greater force to Port Royal. Of course 
it may be very difficult to change the course of trade 
from the old ports of Savannah and Charteston, and 
this is more particularly true at present, owing to the 
apathy in which the south is steeped. But this is not to 
continue always, and already Port Royal has two lines 
under way to connect with roads to all points in the 
west and northwest. We are hardly as sanguine as 
the writer, however, who ends his communication with 
the following peroration: “South, awake from your 
slumber ; a better commercial future is reserved for you, 
South, Southwest, West, and Northwest, prepare your- 
selves to welcome the new and economical shipping out- 
let offered to you for your direct-trade intercourse with 
the world, via the superior and deep-water harbor of 
Port Royal, the future Liverpool of the United States.” 





JETTY PREJUDICES. 





WE present this week the paper read by E. L, Cor 
thell, C. E., Engineer-in-charge of the South Pass Jetty 
Works, at the annual convention of the American Soci- 
ety of Engineers, June 15th. It is intended to be sup- 
plementary to a paper read one year previous by W. 
Milnor Roberts, in which the theories in regard to the 
Mr. Cor- 


thell has corrected the tables and brought them down to 


proposed jetty improvement were presented. 


the rst of Angust, and he promises to keep the readers 
of ENGINEERING News informed, from time to time, in 
regard to the results obtained. A careful study of the 
tables brings out many interesting facts which, however, 
are discussed in the paper. It is due the profession 
that the fullest facts should be presented, in regard to 
all the changes that have taken place and are taking 
place, and no doubt it will be done in proper course of 
time. It is a great experiment and the paper argues its 
success, but whatever the ultimate result may be, even if 
it should prove an absolute failure, after some millions 
are paid, engineers will not feel that the money is thrown 
away, provided that the facts are so presented that the 
forces and the results accomplished by their action can 
be studied and conclusions drawn that will be available 
in future works. The various newspaper statements 
that have been presented from time to time are quite 
unreliable and, in addition, the facts on which an en- 
gineer could base an opinion, have not hitherto, except 
We do not at- 


tach any particular blame to anyone, but we think much 


in the government reports, been given. 


unnecessary prejudice has been awakened against the 
enterprise for the simple reason that an engineer is neces- 
sarily somewhat skeptical in regard to conclusions when 
he is unable to examine the facts on which they are 
based, especially when these conclusions are put forth 


by interested parties. However frank they may be, with 


| 
engineers, as to a greater extent with other people, “ the | 


wish is too often father to the thought.” 
Nothing certainly can be lost by giving the widest 
publicity to all the facts, and the reputation of Mr. Cor- 


thell will ensure their reliability. Engineers will draw 


their own conclusions and none but confirmed croakers | 


will misinterpret them. In the mean time we wish the 
enterprise every success, provided none of the “laws” of 
the universe are reversed ; and when we draw, what is 
to us, an honest and correct conclusion from the facts 


presented, we hope not to be accused of bias or favorit- 


ism. We believe there are subjects involving conflicting | 


interests, even in these days, on which a judgment may 
be expressed without the judge being a partisan. 





HIGH WATER IN LAKE MICHIGAN. 





In our issue of July 29th, we gave tables showing the 


level of the lake for a series of years. Much enquiry 


having been elicited, we repeat the table then given, | 


with additions up to date, and also add an additional 
table giving the weekly means for July and August. 
Those of our readers who may take a farther interest in 
the subject, we refer to the issue mentioned for a discus- 
sion of the results. The lake reached its highest level, 


thus far in the year, about the middle of July, and ap- 








pears on the whole to be gradually subsiding. However, 


should the rainfall in the lake basin exceed the average 
during the coming month, we may expect higher water 
probably in November. High water is reported from 
various points on Lake Huron and also at Detroit and 
at Duluth on Lake Superior. 





ELEVATION OF LAKE MICHIGAN FROM 1854 TO 1875, INCLUSIVE. 




































































aS Greatest) Least 
Year. |Max. | Min. Mean monthly mean.|monthly mean. 
|\——-- oe 

Ei ocs acre | 1.83 |May& Junez.s8/Dec.... ...1.02 

Nik acaeas .«| 3-45 | 0.15 | 1656 |September.2.07 fee. .. 0.76 

1856........-+| 3-05 | 0.42 | 1.60 |May &July1.g9|Dec........1.20 

857 awn gah some | 4.35 | 0.60 | 2.42 |August....3.14 - seas ys sD 

PE | 4.69 | 1.33 | 2.90 |Nov.......3.86|March..... 1.85 

Rte ca soues «| 4-45 | 1.31 | 2.98 | July.......3.90| Jan.... 2.27 

1860.......-.0] 3-53 | 3-30 | 2.54 | July.......3.93/Dec ... ...1.§§ 

1861..........| 4.40 | 0.90 | 2.56 jAugust. . ..3. 8 ees | 

1862... | 3.30 | 1.20 | 2.50 | June.... ..2.90)Dec... ...2.00 

1863 F 3-30 | 0.70 | 2.10 | June & July2.go|Dec.... ...1.70 

cscs ~S5o | 1.57 |May. --+-+805|Dec..... - 0.70 

1865.... .....| 3.66 | -.40 | 1.30 |August....2.02] Jan...... .0.40 

1866..... ....] 2.§0 |-1.80 | 1.07 |August....1.60)Feb.... Sey 

1867.... .....| 2,60 | 0.00 | 1.49 | July....... 2.08) Jan & Nov.1. 

1868. ... -| 2.58 | --41 | tor | June &Julyr.55/Dec.... ...0.41 

isa .| 2.13 |-1.00 | 1.13 | August 1.89 PAs o+ «i -e 

1870..... ....| 3-25 | 0.41 | 2,09 | June &July2.58)Jan........1.25 

epee | 2.80 | -.30 | 1.77 | July....... 2.§0|Dec.... ...0.75 

1872.... ..+++| 1.80 | -.40 | 0.81 August. ...1,28)Dec...... .0.29 

hes coves 2.70 | -.76 | 1.40 |August....2.07/Feb....... 0.37 

Whi ses ckstat 2.80 | -.20 | 1.67 |August....2.21/Dec.... ...0.72 

1875 ..4..| 2.90 | -.90 | 1.41 |August....2.04|/Feb 0.59 

4-69 |-1.80 [1.805 | E 3:90) 0.25 
ELEVATION OF LAKE, 1976. 

Month....... ao Eee Max. ; Min. ; Mean 

January............ ; a ivwiis'e des cepes. cen eee aes 1.26 

) : | | 

ES since excep oe osc ‘ “ ne | 0.40 | 1.55 

| 2.53 | 1.30 | 1.87 
2.90 | 1.37 | 1.92 
3-50 | 1.90 | 2.68 
3-50 | 2.60 | 3.05 
| 4.20 2.80 3-43 
: 3-70 3-00 | 3.35 
| 4.20 | 0.40 | 2.39 
WEEKLY MEANS, (July and August.) 

Weck ending July 8.............. 3-29 
ad - ERs cc vivivcae adecccdowegestasaseuedesoess 3-59 
” a FBR civic sccccedscvecestseestestervssvsedeee 3.44 
“ “ * 20. 3-34 
~ OM cing. conch <1 da gad tes weeenens 3-47 
= ie | 3-32 
“ “ “ 19 3-47 
“ “ “ 26 3-30 
SN OE i civine cne'sé oda ie cnsenseenees 3.30 
On Wednesday of this week, a bill was filed in the 

Circuit Court for an injunction against the County Com- 

missioners and others, to restrain the execution of the 

stone contract on the new Court House, under the bid 
of McNeil & Son, It was agreed by council that in the 





meantime, no steps should be taken toward the execu- 
tion of the contract, the application to be argued this 
(Saturday) morning before Judge Farwell. The bill 
sets forth in substance: that bids have been received 


from nineteen different parties ; that the lowest was from | 


Patrick Fanning at $535,000; that the contract was 
awarded to McNeil & Son at $540,000; and that al- 
though Fanning gave good securities and was compe- 
j tent to the work, it was let to McNeil & Son. Also 
that these bids, were virtually from one and the same 
firm, a contract having been made between Fanning, 
McNeil and Hennesy on May 23d, in which they 
agreed to share equally all the profits if the contract 
McNeil & Son are said 
to be “incompetent, unskilled, and insolvent,” the quar- 
ry of Edwin Walker, to be filled with chalk and other 
disintegrating matter, and otherwise unsuitable, etc. It 
is asked that the contract of McNeil & Son be declared 
fraudulent; that the Board be enjoined from executing 
the same. 


| was awarded to any of them. 


Preparations are making by the County 
Commissioners to lift the mortgage on Walker’s quarry 
with the view of accepting the bonds of McNeil & Son 
on Monday. The disappointed stone contractors are 
quite jubilant and confidently expect a re-letting. 





Pipe and Hydrant Bids at Lake View. 

The 
Wednesday night for the opening of bids for additional 
water-pipe, all the members being on hand. Prelimin- 
ary to the business in order, a resolution was adopted 
authorizing A. J. Weckler, Assessor, to purchase all 
| property in the town of Lake View oftered for sale by 
the County Treasurer for special assessments of 1875-6 
not bid on by outside parties. The town having adver- 
| tised for 12,200 feet of 6-inch and 8,125 feet of 4-inch 





Board of Trustees held a special meeting 
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pipe, with sixteen hydrants and twenty-two valves, the 
| following bids were received: George C. Morgan & 
| Co.—Pipe, $33.75 per ton; castings, $48 per ton; 
| valves, $16 and $24; hydrants, $44; laying, $5,468.64, 
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or $16,139.39 for the whole job. Internationa] Pipe 
Co.—Pipe, $34.38 per ton; castings, $48.78. Edward 
P. Allis & Co.—Pipe, $34.16 ; castings, $48.94. H.R. 
Smith & Co—Pipe, $34.58; castings, $51.20. John 
and H. J. Duffy—6-inch ptpe, 77 cents per foot 34-inch 
63 cents. Clark & Raffen—For castings, $50. Bids 
for laying were: Hanslein & Lange, 30 cents per foot - 
Philbrin & Owen, 6-inch at 20 cents, 4-inch at 17 cents. 
sheet piling, 14 cents; Keating & Smith, 6-inch at 48 
cents, 4-inch at 42 cents; John McHugh, 6-inch at 25 
cents, 4-inch at 20 cents; B. Langen, 6-inch at 24 
cents, 4-inch at 20 cents; John Duffy, 25 cents. Bids 
for valves and hydrants were put in by Samuel I. Pope 
& Co., James Flowers & Co., John McArthur, Ludlow 
Valve Company, Union Hydraulic Machine- Works, and 
Mohawk & Hudson Manufacturing Company. The 
Board then adjourned to Monday, Sept. 4, when the 
award will be made. 
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NOTES. 


Steam street cars are a success in Philadelphia. 


The iron rails on the Castle Shannon Railroad are 
being replaced by steel ones. 





The Washington monument is to be 485 feet high, 
which is just five feet higher than the pyramid of Cheops 
of Egypt. 

In a few days the Board of Public Works promises 
to authorize the building of the dam over the Ogden 
Ditch. This will head off one nuisance. 


The receipts in totals on the Erie Canal up to July 
31, amounted to $257,083 ; against $96,827 last year. 
The decrease in grain shipment is only 481,191 bushels. 

Grand Rapids shas over 25 miles of sewers and 131 
miles of streets opened. The total expenditure for the 
city water works up to May 1, was $350,756.44. 

The stockholders of the New York and Long Island 
Bridge, better known as the Blackwell's Island Bridge, 
offer three prizes for the first, second, and third best 

| plans. 

Mr. E. A. Garvey, formerly assistant engineer of East 
St. Louis, has been appointed engineer of the Canton 
Wrought Iron Biidge Co., with headquarters at Water- 
loo, Iowa. 

The trouble from the Mystic water at Boston, is 
found in the growth of vegetable matter in Horn Pond. 
Measures will be taken immediately to remedy the 
nuisance. 


Glen Falls, N. Y., although recently provided with 


water works at an expense of $60,000 to $80,000, is 
troubled by the failure of her water supply ; cause, dry 
weather. 


The government of Canada has decided not to exclude 
American boats from the use of Canadian canals for the 
present season. Some definite action will probably be 
taken next winter. 


The prospects of the Chicago Exposition this fall are 
looking up, and it is probable that in spite of the big 
show at Philadelphia the display here this fall will sur- 
pass that of any other year. 


An English company, with a capital of $10,000,000, - 
has purchased the water power at the great falls of the 
Potomac, 14 miles above Washington. Caleb Cushing 
and other Massachusetts men were large owners. 

As showing the extent of the canal interests in this 
country, in 1840 there were 8,500 miles of canal in op- 
eration. The Erie and Champlain canals, however, are 


the only ones that ever paid a dividend on the invest- 
ment. 





The N. Y. Herald says the Croton reservoirs are 
merely catch basins for the filth of the country, and 
that the surface water will have to be shut off or else 
the Croton basin depopulated in order to preserve the 
purity of the water supply. 

A bar has formed in front of the lake connection of 
the Evanston, Ill, Waterworks, and it is impossible to 
obtain a water supply for more than an hour at a time. 
A pipe will probebly be carried out to 1000 or more ft. 
in the lake to ro feet of water. 

The estimated cost of completing the Fullerton Ave. 
Conduit is $150,000, Arrangements have, now been 

| made by which the city will pay the contractors a por- 
| tion af the amount due them, and they will carry the re- 
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mainder, two-thirds or more, until the city is able to 
pay. Thus the early completion of this important 
work is assured. 

New Haven is much worked up about its sewers, 
garbage and bad tenement houses. A committee, con- 
sisting of two aldermen, three councilmen and the chair- 
man of the road commissioners, has been appointed to 
consider the best and most practicable plan of ventilat- 
ing the public sewers, and is warranted to investigate to 
the expense of $500. 

An appropriation of $3.000 has been made by con- 
gress for dredging the harbor and improving the chan- 
nel of the river at Menominee. This will in a very few 


year be one of the finest harbors in fresh water. The | 


narrowest part of the river, as far as navigable, is not 
less than 300 feet wide from dock to dock, and vessels 
can now leave the harbor drawing 13 feet of water. The 
government pier on the south side is 1,800 feet long. 


The South Boston flats are being rapidly reclaimed, 
and will probably be finished by Spring. 
is nearly finished, and the contractors are also building 
the walls for four docks, 800 and 600 feet in depth. The 
area to be enclosed by the State is about 12,000,000 feet, 
which will give a great extent of available wharf front, 
and a new avenue called Northern avenue, is to be 
built. The Boston Wharf Company is filling up the 
eastern portion of the flats, and in less than a year 100 
acres of solid ground will be ready for occupancy. 


The sea-wall 


The great purchaser of breadstuffs is England, who 
buys them wherever they can be got to advantage, 
though now she chiefly gets them from the United 
States. With an annual consumption of 180,000,000 to 
200,000,000 bushels of wheat, England grows barely 
80,000,000 or 90,000,000 bushels, so that she has to get 
more than half her supply abroad. Formerly the Black 
Sea country of Russia sent England about one-half her 
imports of wheat, but this is now reduced to one-fifth ; 
and the United States sends to England one-half her 
imports, while the proportion is constantly increasing. 

The matter of the levees is once more being agitated, 
and inquiry has been made as to when the usual surveys 
will be made. Gen. M. Jeff Thompson being quite ill 
in Missouri, will not make the sruvey this year, but W. 
C. Melvin, A. F. Wrotnoski and H. B. Thompson of the 
Board of State Engineers, will accompany the Commis- 
sion of Engineers, in September, for the purpose of as- 
sisting them in locating, and to stake out the levees, to 
be built during the levee year—1876-77. It is sup- 
posed the commission will start between the 5th and 
10th of September. 
Mr. M. W. Danton, engineer for the Louisiana Levee 
Company. 


They will also be accompanied by 


At Kansas City, the Kansas River has rambled quite 
at will through an alluvial bed, frequently, in time of 
flood, changing several hundred acres from one side of 
the river to the other. The Kansas Stock Yards in 
order to protect their front, has thrown out wing dams, 
made of log cribs filled with stone, and in the course of 
a yearastrip of land roo ft. wide, and half a mile in 
length has been reclaimed, and the river channel deep- 
eved to double its ordinary depth. It is intended to 
throw out farther wing dams on the Kansas, and also 
the Missouri River, and when sufficient land is reclaim- 
ed to rip rap the river front, securing at the same time 


protection from farther changes and a channel depth | 


available at al] times for the largest Mississippi and 
Missouri craft. 
————-—_-o—____—_——_- 


Railway News. 





Russia has 11,772 miles of railways. 

The survey of the Herkimer and Newport, N. Y., 
railroad is completed. 

Track is laid on the Cincinnati Southern Railway, 35 
miles south from Cincinnati. 

The Elmira and State Line, N. Y, Railway is finished 
as far as Millerstown, nine miles. 


The Government has sued the Mo. Pacific Railway 


Co. for back taxes amounting to $200,000 


Engineer’s are busy surveying a railway line from 


Houston, Texas, to Shreveport, Louisiana, 


We learn that work on the Miami Valley, Ohio, Nar- 


row Gauge Railroad will commence immediately. 


The western terminus of the International Railway 
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| is now at Round Rock, seventeen miles from the city | beyond Seguin, work progressing rapidly, 150 hands 


of Austin, Tex. | being employed. Passenger trains run to the Guada- 


lupe river, Monday. Permanent bridges are in process 


A stock company has been formed for the purpose of | 
building a narrow-gauge road from Oswego, Kan., to | of erection at the San Geronimo River and Mill Creek. 
| Trinidad, Col. 

Work has been resumed on the New York 
railway on Greenwich street between Eleventh street 


and Ninth avenue. 


The section of the senate bill prohibiting donations of 
land in counties where a railroad was already built, was 


elevated 


ed s 
| stricken out in the House. 


About eight hundred men are engaged in building on 


the Wisconsin Central Railroad between Worcester, 101 
miles north of Stevens Point and Penoka, thirty miles 


from Ashland. 


| forest to the lake by next Spring. 
grain | 


The survey of the Boston & Stoneham Railway (nar- | 
row gauge) is completed and the work of construction 
will commence soon. 


The company expect to get through the 


Fifteen miles of ties 


The Canada Southern Railway is to build 
| elevator at Amherst Bay on the Detroit River and also 


’ have been laid this year so far, and by the end of the 


season twenty miles more will be down. The branch 


to run a line of propellors from that point to Duluth. road from Stevens Point to Portage will be completed 


Jacob Wirth, Esq., Superintending Engineer of the | by the rst of October. 


The Central is the only compa- 


| Elm-street Inclined Plane, Cincinnati, now announces | ny at work constructing a road in this State this year. 


| that the road will be in running order on the Ist of Sep- The work of changing the track on the completed 
‘ g ‘ t 


tember. 


portion of the Harrisonburg and Fredericksburg Rail- 
The Chicago, Milwaukee & St. Paul Railway Co. will 
| proceed immediately to the construction of a new depot 
on Washington Avenue, St. Paul, to be completed in 


road to a 3-foot gauge commenced last week, and up to 
last accounts had progressed at the rate of half a milea 


day. The engineers are approaching Harrisonburg, 


sixty days. and are expected in that town in a few days. They re- 


It is expected that the track now under construction | port having found an easy grade over the Blue Ridge. 


by the Green Bay & Minnesota Railway from Winona | 


It is the purpose of the Royal land company to put the 
Junction to La Crosse will be ready for operation by road under contract from Orange Courthouse to Raw- 


the first of October. 


ley Springs at once. 


The work is to be completed in 


: . welv a 
There are about 360 milés of railway in Mexico of twelve months 


| which the line from Vera Cruz to the city of Mexico The report of Gen. Newton and Col. Adams to the 


(263 miles) is probably the most difficult line on this | directors of the Brooklyn Elevated Railroad Company 


continent. Its cost was $27,000,000. favors the single-rail plan of Roy Stone. The rail con- 


sists of a triangular trestle work, and the car is saddle- 


The grading on the Rockville branch of the Connec- 


shaped. One of the advantages secured by this arrange- 


ticut Central railroad is completed, and the iron is being 


a : ment is the impossibility of a car or engine leaving the 
laid, and the manages hope to have it in readiness for | . ee engine leaving the 


: ? | track, exc | g lif a considerable distance 
business by Sept. rst. track, except by being lifted a considerable distance 





' 
; | Placed on single posts on the side of the street, it is es- 
Dangerfield, Titus county, Texas, raised $13,000 to = 


induce the East Line Railway to pass through that 
place. This 
The work i$ going on very rapidly. 





timated that a road constructed on this plan would cost 


$100,000 a mile, while the cost would be $130,000 per 


road has now one locomotive running. 


mile if the road was to span the street. 


In Chandler against De Graff and others, on appeal, 


A new passenger engine is being built for the New 
York Central & Hudson River Railway with drivers | 
6 feet 4 in. in diameter. 


the Minnesota Supreme Court holds as follows: A con- 


tract to furnish ties and other material, and to construct 


Its performance is to be com- Pa 
and complete a definite line of single-track railroad for 


pared with the standard passenger engine with 5 ft. Sin. 


a given compensation payable in installments the 


work progresses, upon monthly estimates of the amount 


. as 
drivers. 


The Directors of the Lamoille Valley Railway have 
completed a contract with the Portland rolling mills for 


of work done and materials furnished, is a contract for 


work and material and not of sale ; until placed in the 


3,500 tons of rails, sufficient to complete their road from 


track the property in ties furnished under such a contract 


Johnson to Swanton. It is expected now that the road 


remains in the contractor, even though prior thereto 


will be open through to Lake Champlain this fall. | they may have been inspected by the railroad company 


A party of engineers from the Boston, Barre and.| and included in the monthly estimates.- 


zetle. 


—~Railway Ga- 


Gardner Railroad has commenced the survey of the 


proposed Peterborough and Hillsborough Railroad, be- A trial was made on the narrow-gauge railroad be 
A trial we ‘ ‘ -gaug lroa - 


ginning at the terminus of the Monadnock road, and 


tween Des Moines and Ames, thirty-eight miles, as to 


ot 


= 
/ 


will meet a party from the Northern road at Benning- 
| ton, Vt. 


the quantity of fuel consumed. The train consisted 


the engine, weighing 14 tons; mail and express car, 


Work on the Dayton & Southeastern Railway, Ohio, 


tons; two coaches. 35 passengers each. 14 tons, making 


| is progressing rapidly, and the track will probably be | a total of 35 tons. The locomotive was built by the 


down to Jamestown by the 30th inst. The President | 


Grant Locomotive Works, has six 42-inch drivers 


; cyl- 
1 he 
trip to Ames and return was made with 1,000 pounds of 


desires to complete the road as soon as possible to the | inders 10 inches in diameter, with 16-inch strokes. 


| intersection of the Marietta & Cincinnati Railway at 
Chillicothe. 

Work on the Omaha and Northwestern Railway, 
from Herman to Tekamah, is now under full headway, 
and track-laying is in progress at the rate of half a mile 
per day. Eighty cars of ties and sixty cars of rails have | 
passed through Omaha for the road. 
are employed at the present time. 


bituminous coal, or 22% pounds per mile. The rate of 


speed was twenty miles per hour. The trip was also 


made with one. coach less, with 740 pounds of coal, o1 





9 pounds per mile. The grades are the average found 


on all roads in Iowa. 


About fifty men Winnipeg papers notice frequent arrivals of steel rails 


via Duluth, the Northern Pacific Railway, and the Red 
Lord Dufferin, Governor General of the Dominion | River, for that portion of the Canadian Pacific, 115 
of Canada, etc. in his recent visit to British Columbia 
and Vancouvers Island discouraged the early construc- | Of the Woods. The Canadians have already graded the 
tion of the Vancouvers Island Railway, at which the | branch from Winnepeg to Pembina in expectation of the 
| early construction of the St. Paul & Pacific to that 


miles, between Winnepeg and Rat Portage, near Lake 





inhabitants of said island are quite irate, threatening 


| point, but becoming tired of waiting, are pushing that 
part of the Canadian Pacific between -Maniteba and 


to do all manner of things which they do not intend. 


A preliminary survey of the new Schenectady & Uti- 
ca Railway has been made. The new route includes 
among its possibilities a line from the Hoosac tunnel to 
Schenectady, Utica and Oneida, and from that point via 
the Midland to Oswego and the Shore Line to Buffalo. 
Among the subscribers upon the books now open are 
Justice Ward Hunt, Isaac Maynard, Philo Remington, 


wi 2 . a | running, some 25 miles of road having been completed, 
William Clark, S. M. Richmond, Ww illiam D. Walcott, | and probably the 60 miles between that point and Lac 
Daniel Crouse and others in this vicinity. 


des Mille Lacs will be constructed before the end of 
The Galveston ews reports the rails laid two miles the season. 


| Thunder Bay on Lake Superior, 406 miles, to an early 
completion, about 300 men being engaged on the West- 
This road will be a serious detriment to 
the interests of St. Paul, who, with 
1 


| ern Division. 
proper energy, 
might have held the traffic of this region for several 
years. On the Thunder Bay end locomotives are already 
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Engineering Instruments at Philadelphia. | 


[Special Correspondence of Engineering News.] 
Ill. 


Wm. J. Young & Sons, of Philadelphia, make an ex- | 
tensive display of their excellent and well-known instru- 
ments. With the exception of a plane table the exhibit 
is very complete. 


Most of the instruments are open to 
free inspection, and the attention is called to several im- 


: | 
provements and attachments, some of which are covered | 


by patents owned by this firm. For example, the tan- | 


gent screw, for moving the upper plate is covered | 


throughout its length, the two sleeves having between 
them a concealed spiral spring, which is designed to 
prevent any lost motion; the eye-piece is focussed by a 
milled-edge nut which gives a very steady and gentle 
motion; the lower plate is moved after clamping, as is 
now commonly the case, by two opposing screws, but an 
interposed spring allows the cross-hair to be brought 
exactly on the object by the use of one screw alone, the 
spring holding the clamp-stud finely against the point of 


. 1 
the screw; the object-glass has a sleeve over the out- 


side of the telescupe, so that no sliding surface is expos- 


ed, and a ring of felt or cloth prevents all entrance of | 


dust; a ring attached to the upper plate and lapping 
well below the lower plate also protects the joint be- 
tween the two plates from dust. 
vernier is engraved with several lines corresponding 
with the principal ones on the vernier, and the observer 


when reading the angle, by holding his eye so that the | 


lines will coincide, will avoid parallax. 


The glass cover of the | 


This very ser- | 


| 





viceable improvement is patented. 
They exhibit a twenty-two inch level and an eighteen 
inch level to which they apply both a spring upon one 


call a web fastener, a small projection attached to the | 


clasp of the wye, and engaging ina notch on the ring | 


on the telescope. They also show a seventeen inch lev- 
el, in which the change of focus of the object-glass does 
not alter the length of the instrument. 

Seibert’s solar transit and mining instrumeut has the 
solar apparatus placed on the upper plate, somewhat 


towards one edge ; the standards are inclined sufficient- 


ly to allow the telescope to be directed vertically, and a | 


reflecting eye-piece, not shown on this instrument, but 
often added by them enables one to observe any verti- 
cal angle easily. 

The Gradienter, used by this firm, is applied to sever- 


al of the instruments on exhibition. It consists of an 


atm to be clamped at pleasure to the transit axis, carry- | 


ing at its lower extremity a milled headed screw which 
works horizontally in nuts on the two legs of one stand- 
ard. The number of divisions on the edge of this milled 
head which pass a scale also attached to the standard 
indicate the amount of vertical movement of the telescope. 
The number of complete revolutions of the milled head 
The 


are shown by the divisions on the scale itself. 


amount of rotation required to apparently displace the | 


horizontal hair one foot ona staff ata given distance 
having been previously ascertained, distance can be 
readily measured by means of this attachment. 

Burt’s marine Goniometer, devised by the inventor of 
the solar compass, is composed of circular graduated 
arcs, so connected together as to show the relations of 
the parts of a spherical triangle. 
chanically reduce nautical observations. 
ment is probably too complicated and delicate for use 
by ordinary sea captains. 

A neat and compact little transit for preliminary sur- 
veys or reconnisances is shown ; also a very simple tele- 
scopic hand level for the same class of work, and for 
grades in which a totally reflecting prism brings the lev- 
el bubble into the field of view. This instrument is claim- 
ed to work to within an inch in two hundred feet. 

Messrs. Young & Sons also exhibit a forty inch Merid- 
ian Circle, graduated on silver by themselves, and des- 
tined for Yale College. The limb is divided to two 
minutes, and the reading microscopes, of which there are 
five at different points on the circle, will indicate sec- 
minute space. The graduated arc as seen through the 
microscope is beautifully distinct and the marks are 
clearly cut. 
which this work was done at the work-rooms of the firm, 
No. 43 N. 7th St., and were much pleased with the care 
and good workmanship which had been applied to its 


We inspected the dividing engine upon 





It will therefore me- | 
The instru- | 
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{ 
construction. This firm have also two other dividing | to guard against changes in temperature and overheat 
engines for smaller work. 


| some very interesting articles have appeared in the 


| ever variety of work they may be needed for. 





| pose. 
onds, and admit of an estimation of fractions of that | 


A United States Coast Survey instrument, manufac- | 
tured by Messrs. Young & Sons. which has been in use 
some time, was kindly loaned by the Department for 
this exhibition. The “ First Transit,” about which 


| 


NEws, is placed here among its more showy brethren. 
Although it is very plain and simple, and has passed 


| through great vicissitudes, it is still capable of doing 


good work. 
Although the exhibitions made by the various makers 
heretofore named make, collectively, a large and impor- 





ing. The feet of this striding level are held in place, 
so that it will not drop off when carrying the instry- 
ment along, by means of the clips to the wyes. Each of 
these has a slot in it that embraces a stout pin project- 
ing from the foot of the striding level. This design js 
very efficient and neat. The level cannot turn or fall of 
while it may be easily and quickly removed, for rever- 
sion or any other purpose, by opening the clips to the 
wyes. Tnis level has three levelling screws. These 
have spherical knobs on their lower ends that set int: 
cavities inthe tripod cap. The instrument is held in 
place by turning straddle clips over each one of these 


tant display of the articles described, still it is a matter knobs and securing them by screws, as the wye clips 


| of great regret that no Chicago or Boston makers are on 


the list. Perhaps these firms intend to send something 
yet. It is also noticeable that many New York makers 
are not represented. Buff & Berger of Boston are down 
in the official catalogue but seem to have no instruments 
here. They have put up quite a number of photographs 


| about the west gallery of the main building, in the vicin- 


ity of the civil engineer's room. The pictures them- 
selves are not all that can be desired but they help one 
to see that this firm make good instruments and quite 
a variety of them. Among those who have not sent 
anything are included some of our best makers. The 
exhibition is very far from being completed although 
comprising so much of worth and novelty. Perhaps it 
is as complete as could be expected; certainly the vari- 
ety of instruments shown is great. There is a disposi- 
tion manifested by the makers to produce whatever may 


are commonly secured on a Wurdeman transit. This 
arrangement seems to me to be unnecessarily cumber- 
some and tedious in operation. I think there are many 
better ways of securing a three screwed instrument to 
the tripod than this. Still 1 have found, too frequently, 
that a maker has some good reason for adopting a con- 
struction that seemed to me bad, to condemn the one 
alluded to wholly without knowing the maker’s mind 
upon the subject. The eyepiece and the crosswires are 
together moved bya milled headed screw in order to 
bring the crosswires into the focus of the object-glass for 
an observation. ‘This arrangement is the one frequent- 
ly criticised adversely in the Wurdeman instruments. 
It should be avoided in small instruments like engineer- 
ing instruments. There is not accuracy of fit and 
length of bearing surfaces enough in small slides to war- 
rant its use. The lost motion at the rack and pinion 





be called for and to adapt their constructions to what- 
While it 


| 1s cause for regret that more makers are not represented | 


wye to prevent rotation of the level, and also what they | great satisfaction may be derived from the fact that the 


display is very creditable to the country at large. 
satisfaction is likely to be much increased by a compar- 
ison of the U.S. display with that of other countries. 
England and Switzerland show instruments of as fine or 
even finer workmanship than those of American make 
generally, but those shown by other nations come very 
far from equalling those of our own country in suitabil- 
ity to the purposes for which they were designed. In 
the matter of capacity the American instruments lead 
all the others. In the case of suitability of design there 
may, of course, be quite a difference of opinion, but I 
think no American has cause to buy a foreign made in- 
strument on this account. 

The next exhibit examined was that of J. Kern of 
Aaran, Switzerland. It is unnecessary to refer here to 
this maker’s reputation; the instruments shown will 
only add to it. He shows a collection of his celebrated 
Be- 
sides these there are three transits, three levels, and 
what may be named a Universal Instrument, though I 
cdo not know the name the maker intended it to bear. 
The three levels are of the same general design as those 
usually made in Central Europe. One of these levels 


drawing instruments, the finest made in the world. 


seems to have been made for very accurate work and 
Itisa ¥ 
The bar is close under the telescope, the level be- 
ing on top. The wyes pass below this bar. One is con- 
nected by a hinged joint to a second bar below the first. 
The other wye is connected to this second bar by a fine 
screw so arranged that by operating with it any inclina- 
tion between the two bars may be established within 
small limits. This also answers the purpose of an ordi- 
nary adjustment of the wyes. There is a little set screw 
on the telescope abutting against a stop on one of the 
wyes. When the horizontal wire is once set this screw 
can be set so as to just touch the stop. Ever after, 
when the instrument is in use, it is only necessary to 
turn the telescope in the wyes till the screw touches 
the stop and the horizontal wire is in the correct position 
for an observation. This little device is very handy, and 
I have often felt the want of just such a contrivance. 
Still I have always gone on without really giving thought 
enough to it to design anvthing to accomplish this pur- 
I hope the inventor will accept my thanks for re- 
lieving us all from one of those pestiverous little things 
that we have not ourselves been sufficiently aroused 
about to get rid of. I have no doubt but this little 
thing conduces very much to accuracy in work. 

The level tube, which is on top of the telescope, as be- 
fore noted, is a true striding level and its feet stand up- 
on the telescope bearings. The tube is encased in wood 


some points of its construction will be given. 
level. 


This | 


operates to throw the wires out of position in all the 
cases where I have seen it used. 

The instrument that I have called a universal instru- 
| ment is very peculiar in construction and if exhibited to 
excite our curiusity certainly ought to be a great success. 
The workmanship is quite above all but favorable crit- 
icism. The telescope and attachments are similar to 
those of the level above described but the wyes are car- 
ried on the concave side and at the ends of a segment 
of a brass tube. The construction wherein this brass 
tube is used is well known to be common in European 
work of this kind. This tube has, at its middle and on 
its under side, two lugs projecting downwards. They 
are a little distance apart being on opposite sides of the 
center line of the tube but at the same distance from its 
ends. Through the lower ends of these lugs pass hard 
steel scews. These screws are brought to a point 
at their inner ends, that is, their ends that point 
towards the center of the instrument. These hard steel 
points embrace the top of a column so as to take the 
place of the transit axis in a transit, or more like the 
horizontal axis of a theodolite. On one hand, one of 
these screws projects beyond its lug so as to be fitted 
with a clamp and slow-motion screw for controlling the 
motion of the telescope about its peculiar axis. The 
other screw is provided at its outer end with a segmental 
vertical circle. The vernier to this is fixed to the plate 
of the instrument below. This circle answers the very 
same purpose that the vertical limb of a theodolite does. 
The little column upon which the telescope is perched 
is fixed at the center of the plate. The lower plate is on 
top of a second column from which project four arms 
in which work four levelling screws. ‘These screws pass 
upwards against the under side of the lower plate to lev- 
elit. This lower column upon which the whole thing 
is set is cast in one piece with the tripod cap. By this 
time it may rightly be inferred that this instrument is 
exceedingly high and apparently unstable. What it was 
designed for it would be hard to guess. Perhaps it will 
appear in the judges’ reports. 

‘The transits shown have three levelling screws and 
open spoke-wheel plates. Of course they are very 
light. Wyes start out from center of upper plate ; there 
are levels on top of the telescopes; the telescopes are 
not mounted near their center of gravity and are there- 
fore balanced by great pieces of brass, of irregular shape, 
fastened to their lighter ends, giving this part of the 
work a decidedly clumsy appearance. This is especially 
true after one has recently seen and tried the movement 
of the five Heller and Brightly telescopes. One is sur- 
prised at every point in examining the work of this 
Philadelphia firm, to see the extreme care and judg- 
ment with which every detail is worked outy One can- 
not well help referring the work of other makers to 
theirs as a kind of standard with which to compare it. 
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The focussing of the object-glass for an observation is | 
accomplished in these transits as in the level first men- | 


tioned. The vertical circle is balanced by a weight, 
and there is evidence that care has been taken to make 
these constructions balanced machines, There 
reading glasses to the various verniers. One 


are 


cannot | 


avoid the impression that these instruments are some- | 


what clumsy though the elegance of the workmanship 


and evident effort to realize theoretical principles in | 
their construction may command admiration. The gen- | 


eral error in the design of all the instruments here 


shown is that they are all too high, without exception, | 


and much higher than the demands of the designs 
require. 


It is a matter of great regret that the French have not, | 


for some reason, shown more than they have. 


sy little architects instruments. 
in their construction. Besides these there is a little 
plane table quite as rude as the rest. This show is not 
made for want of French skill in workmanship or de- 
sign. It does not at once appear why it is made. 

In the English section there is shown by Negretti and 


There | 


are, of this class of instruments, but two rude and clum- | sions” to supply if you can help it ; be careful to take 
They are very rough | 
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upon. In cities and towns where land is valuable, it is 
of course quite important to have the work done accu- 
rately ; and although in the western country where the 
land is very commonly given to the railroad company it 
is not so essential, still it is always desirable to know 
how todo good work, and a few words as to general 
surveying will scarcely be out of place. 

In the first place be sure that your work is definitely 
connected with points which can be found again, and 
that the connection with the main line is right, and that 
it is simple ; any complex measurement is to be avoid- 
ed, 
to the work which can be directly measured. Calculate 
as little as possible. 
regular in form, a “traverse” is the best method of attack 
if all the sides can be measured ; don’t have any “omis- 


all offsets at right angles ; take the angles with a transit 
if one can be had,and do not use the compass in any 


| way but asa check on the transit; for sighting right 


Zambra, of London, makers to the Queen and Royal | 


Observatory at Greenwhich, the following list of instru- 
ments: A very fine English Theodolite, one of those 
rare pieces of workmanship which the London makers 
produce; a Dumpy Level, two Sextants, a fine Protrac- 
tor, Compass with folding sights, and a Prismatic Com- 
pass. They are all of good standard English patterns. 
There is but one peculiar feature about these instru- 


ments to be mentioned: that is the exceptionally good | 
I think this collection cannot be | 


quality of the work. 
surpassed in this respect by anything of the kind which 
l have seen. It seems too bad that they should be 
tucked away in the bottom of a case, a kind of lower 
part beneath the apparent bottom, where they cannot 
be found without searching. 

The firm of Heam and Harrison, of Montreal, Can- 
ada, have on exhibition a plain Engineer's Transit, 
American pattern, Dumpy Level, an English Theodo- 
lite, and a very large Y Level, likely for canal work. 


This firm can learn something in the way of workman- | 


ship from the home nation, and much in the way of de- 
sign. The great Y level stands on such a small pair of 
levelling screws that it looks insecure, to say nothing of 
untrustworthiness. 

Austria shows one instrument for the purpose of ex- 
hibiting Kreuter’s Tacheometer. This tacheometer is 
not likely to find favor with Americans, I should say, 
from what I have seen of it, because it will seem quite 
clumsy to them and adds too many attachments to an 
instrument. 

Sweden has contributions from two firms, J. P. Ljung- 
strom, Stockholm, and J. L. Rose, Upsala. The first 
shows a very rough plane table, and the second a needle 
compass which must remain an object of curiosity as it 
contains more strange features in its construction than 
can easily be found in one instrument. 
ment will be copied by our home makers. 

The catalogue says Norway has an exhibit of this 
kind but I cannot find it. 

Portugal has, in the main building, quite a few instru- 
ments that possess considerable merit. 

It should be said in closing that the French may in- 
tend to put their show of these articles in the building 
devoted to their Public Works. 

Our own government has some of the coast survey 
instruments in the government building. Spain has 
some in the Spanish building. This gives a nearly com- 
plete list of what may be found here in this line. This 
exhibit, as a whole, must be regarded as quite defective, 
especially from foreign countries, so much so that in 
some instances there is no just grounds upon which to 
make a comparison with other nations. Perhaps this 
is but a truism applicable to many another line of man- 
ufactures in the Great Exposition. J. B. D. 

— 


Engineering Field Work. 





[Written for Engineering News.] 
VI. 

In Railway Field Work, after the Location Survey, 
follows legitimately the land survey or “Land Lines” as 
they are called in the east, and although most of this 
work is included in common surveying, yet there are 
some points of difference which it will be well to touch 


Neither instru- | 


| 


| 


| them too complete. 





angles quickly, some of the forms of the “optical 
square” may be found very convenient; for ordinary 
work in cities most of the measurements for land will 
be at right angles or nearly so, and the work can be laid 
out on four lines forming a trapezium; do not trust to 
any building for a right angle or to any two walls of the 
same building to have parallel faces; brick laying is not 
by any means the most exact of trades, and although 
for a map the errors will not show, yet for other work to 
be connected to that in progress, it may lead to serious 
errors. 


In the next place measure every distance pertinent | 


If the land to be taken is very ir- | 


| familiar within the absence of all ‘pocket books.” 
| one hundred feet distance three hundredths of one foot 


For railroad purposes the land is usually found in | 


long narrow strips of varying width ; and it is sufficient 
to find the length on the centre line, and directions of 
bounding lines which cross; it is however, desirable to 
have all “land lines” within four or five hundred feet of 
the track, and this requires measurements on the cross- 
ing lines. In getting the direction of a fence, when the 
instrument is placed at one side measure the distance 
from the instrument to the fence at right angles to it, 
and have a similar “offset” made as far as possible from 
the instrument; of course the main line should have 
been run and the transit placed in the line before the 
direction can be obtained. 


For street surveying the best method is that of a line 


| in the middle with offsets and measurements connecting 


the offsets at the ends as well as the line run, this was 
published in the “ENGINEERING NEWS” a few weeks 
ago, and we most heartily endorse the writers views and 
testify that our experlence,—and we have used it many 
times—has always been satisfactory. 


| streets we have sometimes run a line down each foot- 


walk, connected them carefully at their ends, and then 
proceeded as described for a single line. 
In all work of this kind the most important thing is 


In very crowded | 


done on the same job and thus the contractors can 
make a start at once if they so wish ; of course a record 
of all field work is required and the results should all 
be put in the grade book. For setting slope stakes the 
only satisfactory method is with the Levelling Instru- 
ment, though for comparatively smooth ground and 
light work, there are various devices for setting slopes 
which involve much less work, and are sufficiently accu- 
rate for use. 
Most of the 


sists in setting “‘centres” and “grades;” for the former 


work for railroads in construction con- 
in nine cases out of ten, the line can be run in without 
an instrumeut, if the known points are convenient; the 
Tangent Deflections are useful for running curves with 
only the chain and rods for lining ; for approximation 
there is a very convenient method of computing angles 
and distances (measured as arcs) which it is well to be 
At 
subtends minute of arc. 
twenty 

dredths. 


one Strictly speaking it is 
nine one thousandths instead of three one hun- 

At foot 
quarters subtends one degree of arc, but one and eight 


With 
firmly in mind mental computations can be made with 


the same distance one and three 


tenths can generally be used. this once fixed 


the greatest ease. As an example of this let it be re- 
quired to find Tangent and Chord Deflection for 100 
chord, and for 60’ chord, and ordinate at centre of 100 
chord for a 5° curve: §X1.3=9.00° for the Chord Deflec- 
tion, and 4.5’ for the Tangent Deflection too’ chords 

4.5 X0,6=2.7'-2.7 K0.6=1.62 Tangent Deflection for the 
60’ chord, and 4 of the Tangent Deflection for 100’ 
chord = 1%’ for the middle ordinate. 
all 
for running the curve more than one station, the value 
134'X5 
about % of one inch. 


These values 


are in excess, and if the deflections are to be used 
834’ should be used and this is in error only 
A great many other computa- 
tions may be thus performed mentally and the work al- 
ready done, checked by these approximations, and the 
real blunders found. 

There are many ways of doing most kinds of field 
work, and many methods are described in the books 
under various heads—-but a good knowledge of geometry 
and trigonometry, and possibly a little familiarity with 
analytic geometry combined with a cool head, and an 
appreciation of the external circumstances, will enable 
a man, after a limited experience to become competent 
to take charge of a party in the field, as far as the mere 
theory of the operations are concerned—but a knowl. 
edge of human nature, and sound judgment are re- 
quired to give satisfactory results. 


We would saya word about the staking out of cul- 


| verts and masonry, and will begin with a hint about 


to take good notes; always put these down as if you 


expected to die before morning, and wanted to leave 
them in such good condition that in ten yéars time a 
stranger with no previous acquaintance, and with noone 
of the old party to help him, could take your book and 
proceed on the job without delay; if this can be done 
your notes must be about right, but you never will have 
We have never used any but the 
“sketch system” for keeping notes, and we always made 
them in the field, and copied them over on the next 


| page in ink, thus keeping the rough set with the origi- 
| nal figures, and the finished set to explain them; the | 
| original figures have more weight as evidence, but the | 


explanation given by a neat ink copyisa very great 
help in interpreting them. 


“repeat them,” three or four times which is enough 


box culverts. On masonry of this class it is well to 
put in four stakes on the lines of the face of each wall, 


one at each end of each line, and two stakes, one at 


| each end of a line terminating the culvert at the proper 


| 


For city work take all an- | 
| gles with the transit more than once, that is to say, 


| taking the levels all over 


| distance out, found as in slope stakes. 


These stakes 
must all be placed outside of the trenches, and should 
be at such a distance from the work that they will be 
safe during the construction. 

Bridge abutments on shore can be given in the same 
way, and if in the water by parallel lines, or sighting 
frames made out of strips of wood. Piers can be locat- 
ed by sights on shore or as they are commonly termed 
“ranges.” 

If earthwork is to be measured in a ‘‘borrow pit,’ 
the best way is to run out two sets of lines at right an- 
gles over the ground, denoting distances in one direction 
by letters, and in the other direction by numbers, and 
the ground denoting the 


; the stake by both letter and number, and then every month 


object of the “repeating” being to check the ang'e and | as the work is done, these stakes can be replaced and 


not to subdivide the vernier reading. 

After the completion of the land survey comes the 
actual field work preparatory to the construction, and 
here it is customary to reduce the number of men in 
the party and to begin to “cut down expenses” in the 
engineering department. 

The first thing to be done is to “preserve” the line, 
that is to connect all tangent points with stakes that are 
away from the line and far enough from it not to be dis- 
turbed by the operations of grading and earthwork ; at 
the same time the slope stakes should be set and marked 
with the cut and fill—also the cut or fill should be 
marked on the centre stakes—this work can all be 


the levels taken again. The bounding lines of this sys- 
tem should be carefully put in and the stakes may have 
permanent “sights” put up over them, in this case the 
stakes of the system can be replaced without a transit. 
Of course the bounding lines should be wholly outside 
the work and there can be little trouble in taking care 
of the work in this way. 

Retaining walls are very usually set out by stakes, 
but “sighting frames” outside the wall and in line with 
it are to be preferred, if the hight is not too great. 

Underground work in tunnels is usually kept in line 
and grade by points on the roof ; their stability and per- 
manence are much greater than if given on the bottom 
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of the tunnel. In rock work where stakes can not be 
Such 
work requires less frequent attention, but is more im- 


used, chisel marks are made to serve as points. 


portant. 

And _ now in closing, lel us add a word as to the re- 
sponsibility resting upon the engineer when setting out 
work. 

Few beginners appreciate the necessity for correct 
work, and do not realize that a blunder undetected may 
cause a loss to the contractor of a great deal of money, 
and that if he, as the company’s authorized agent, 
makes a mistake in his work, the company may become 
liable for many times his salary, and that his discharge 
is a very small amelioration of matters which he has 
mixed up. Pecuniary Responsibility must be fully ap- 
preciated in order to have accurate work done. 

Mistakes in work are not only discreditable but they 
are dishonorable, and to the feelings of the suffering 
party they seem criminal. Now, as man is liable to 
error, work must always be in some way checked, anda 
mistake which is discovered by the maker in time to be 
rectified by him before any damage is done is in no way 
discreditable, provided however that it does not happen 
too often, and that the same class of mistake is not 
made the second time. Nothing gives a contractor less 
respect for the engineer than finding his mistakes, even 
S. 
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or 52.8 feet per mile, 1X 2,000+ 100 ft. length of sta- 
tion = 20.00. } 

Example—Rule 10: §2.8X 2.5420. 

Ezample—Rule 7: Speed 12 miles per hour, 12X | 
12+171=0.84. 

In order to find the total resistance in pounds per ton 
upon a straight line, we take the sum of the amounts 
found by Rules 7 and g or 10. Where the grade is 52.8 
feet per mile the following is the resistance at the speed 





| of 12 miles per hour : 


Resistance due tospeed, 12 12+171=0.84 tbs. 7 ton. 





" “ friction, 7.00 aa 
” “gravity, 52.82.64 20.00 “ 
I ie es an Cede kaken ie 27.84 ° 


When it is intended to establish a maximum gradient, 
it is understood that the resistance due to it shall also be 
the maximum when upon a straight line; consequently 
if curvature should be introduced, it will be necessary to 
reduce the gradient to such an extent that the greatest 
| resistance will not exceed that of the maximum 
straight line. 

To find highest grade that can be established upon a 
| curve in order that the maximum resistance will not ex- 
ceed that upon a maximum grade: 
| RULE 11. Subtract resistance due to curvature from 


upon a 





if they have caused no damage. 


a 


The Dimensions of Narrow Cauge Railroads. | 





BY GRORGE PAUL, C. E. 


CHAPTER ITI. 


Grades of a road intended for light traffic, and built 


through an ordinarily level country, may be nearly sur- 


face grades, requiring but light cuts and low embank- 


ments—sufficient only, to provide suitable drainage ; 
but where a heavy traffic is auticipated, care should be 
taken to reduce the ruling gradient to the lowest point 
deemed practicable. 
is but little objection to introducing it again, especially 
for short distances, inasmuch as the train cannot be 
f 


once made up for a certain grade, it should be able to 


greater than the locomotive can haul upon this; but i 
haul the train over one or more. 
below the angle of friction 18 to 20 feet per mile, it pre- 
sents a very slight objection, in our estimation, as it is 
not neccessary to use the brakes or shut the steam en- 
tirely from the cylinders. 

The resistances to be overcome in hauling a train are 
as follows : 


resistance from friction. 


a“ “ 


First 
Second 
Third 


The first is friction of 


atmosphere. 


“ “ 


gravity. 
wheels on rail and axles in 
journals, and is generally estimated at 6 Ibs. per ton per 
train, and 6 to 8 Ibs. per ton for locomotive and _ train. 

lhe second is resistance caused by atmosphere. This 
is very variable ander ordinary circumstances, a great 
difference being made by the state of the atmosphere, 
also, its relative direction 
The rules 


given by D. K. Clark to determine the resistance due 


whether at rest or in motion ; 


with the train and the velocity of the train. 


to the atmosphere are as follows, showing that it in- 
creases with the speed : 

RULE 7 
tender and train, at a given speed: Square the speed 
in miles per hour; divide by 171, and add 8 to the quot- 
ient. The result is the total resistance in pounds per 
town weight at the rails. 

RuLE 8. To find resistance of a train alone, at 
given speed 
vide by 240, and add 6 to the quotient; the result is the 


resistance at the rails in pounds per ton weight. 


The 6 and 8 pounds to be added above are due to} 


friction. For net tons we use one pound less. The 
third cause of resistance mentioned is that due to haul- 
ig the train upon an incline, or grade. This is called 


resistance due to gravity, and is directly 


raised is to the horizontal distance traveled. 


To find the resistance due to gravity in pounds per | 


ton of 2,000 pounds 


RULE g. First, multiply rise in feet per station by 
2,000 ; divide by length of station in feet. 

RULE 10. Second, multiply rise in feet per mile by 
2.64. 


Example—Ruleg: Where rise per station is one foot 


With this once established, there | 


Where the grade is | 


To find the total resistance of the engine, | 


a 
Square the speed in miles per hour; di- | 


as the hight 


resistance due to maximum grade; multiply by 2.64. 

| Example : maximum grade 52.8 
| feet per mile. 

Resistance due to gravity (Rule g) 


Curve 3 degrees ; 


20 tbs. per ton. 
cuurvature (Tablecf curve) o.81 “ 


“ 





19.19 
Multiply by 2.64 
| 7676 
11514 
3838 
Feet per mile 50.6616 
There are many instances in which the traffic is greater 
| in one direction than in the other. This is the case on 
the lines of road leading from Chicago eastward, toa 
| marked extent, and is so toa still greater extent upon 
roads designed for a mineral traffic, as their cars in ,al- 
most every instance return to the mines empty. Under 
these circumstances the grades in the direction of the 
| lighter traffic may be higher than in the other direction. 
| This would reduce the cost of earthwork to a certain 
extent. If such a course should be decided upon, the 
| following is the rule for finding a gradient correspond- 
| ing to the lighter traffic, when the per cent. of the total 
tonnage (including weight of locomotives and train) in 
| the direction of the largest freights is in excess of a cor- 
responding tonnage in the other direction : 
RULE 12. 
tablished grade in the direction of the heavier freights, 


To total resistance per ton upon the es- 


add the same percentage that the greater tonnage ex- 
ceeds the lesser ; subtract resistance due to friction and 

| speed; multiply the remainder by 2.64. 
Example; When estimated tonnage eastward is 1,636 
tons, including total weight of locomotfve, tender, cars 


and freight, and 1,090 tons for the same in a westerly 
| direction, grade 52.8 feet per mile, speeed 12 miles per 
hour, resistance from friction 7 Ibs. per ton,—total re- 
sistance per ton upon established grade: 


Gravity. ....... o aaa cs eedee seabeee 20 pounds, 
FTICtION.. os vcs ccccssccesctec set wseses 7 - 
Speedo ccc cc nccsivccsseesecneyve eve 0.84 - 
oe STETES PETES ETE re er aq * 


Eastward tonnage in excess of western, 1,636+1,090 
= 50 per cent. 











| Resistance per ton, 27.84 
Add 50 per cent, 13.92 
41.76 
| Subtract friction and speed, 7.84 
33-92 
Multiyly by 264, 2.64 
13568 

20352 

6784 
Grade in feet per mile, 89.5488 


| to correspond upon a freight basis with 52.8 in the other 
direction. 

By this rule the advantages of a light rolling stock 
over a heavier one may be determined, or the saving in 
gradation, by permitting a steeper gradient. 

ample: 











For ex- 
In this instance we will suppose a saving of 10 
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tons per train’can be effected by the the use of lighter 
rolling stock, and the weight of the train is 110 tons 
with heavy and 100 tons with light rolling stock : speed 
20 miles per hour: 

Resistance due to gravity, speed and 





FTICtION. .. 06+ e ee eee ee eeeeeses 27.84 IDs. Pton. 
Add to per cent., which is excess of 
greater tonnage............+... 2.784 
30.624 
Subtract resistance due to friction 
ONG BBONE 6 6 6 osc ns <e05 ave 7-84 
22.78 
Multiply by 2.64, 2.64 
gi12 
13668 
4556 


Grade for light train, which re- 
quires same power of locomotive 60.1392. 
—Ratlway Review. 
“<r ————— 
Manufacturing Notes. 





The buildings of the Tennesse Iron and Stee] Com- 
pany, of Chattanooga, Tenn., are completed, and the 
machinery is being set up. 

The Boston Navy Yard is making several five-inch 
steel wire hawsers to replace the twelve-inch hawser 


formerly in use for towing monitors and vessels in 
distress. 


The Columbus Sewer Pipe Company manufacture 
about $100,000 worth of sewer pipe annually ; they em- 
ploy forty men, and occupy’ about fifteen acres of 
grounds with their works,and yards. They find a mar- 
ket in the West and South. 


Last week nearly 600 men were discharged from the 
Baldwin Locomotive works, of Philadelphia. They are 
principally men who were taken on last winter, their 
pay ranging from $8 to $14 a week. The superintend- 
ent of the works, however, says that the prospects for - 
engine-work in the fall are very good, and that most of 
the men who have been discharged will probably be put 
to work again. The reduction in force will reduce the 
expenses of the works nearly $10,000 a week. 


The agent of the Fall River Manufacturers who was 
sent toSouth America several months ago to open a 
market for American fabrics sends home most encour- 
aging reports of the success of his negotiations, and is 
sanguine that a large trade can be established. The 
aggregate exports of cotton goods for 1874 from the 
United States to the six principal States in South Amer- 
ica were only $2,264,000; while Great Britian shipped 
them nearly $39,000,000, and France within a fraction 
of $3,000,000. If American print-cloths can be export- 
ed to England and sold at a small profit, manufacturers 
can certainly find a market in South America. 


Bids received for the construction of the Nicollet street 
sewer, Minneopalis, were as follows: 


Henry & Abrams. ooo. ccceves ccesce oe e+ $5,353 25 
Nicols & Watson............ esacnuevecge Sed 63 
es BGs. COUN eno 5.60.5 e vs cabeteccire seve 5,341 98 
Winston Brothers..... euasaws ue bane ches -- 4,767 21 


The length of the proposed sewer from High street to 
Washington auenue, including man-holes and catch 
basins, is 1,127 feet, and the bid of Winston Brothers is 
$4.23 per lineal foot. 


Contracts were let by the Board of Public Work, on 
Aug. 23d, at Milwaukee, Wis., for work on Seventeenth 


| street, from Spring to Cedar street: Grading to A. 


Gulkneet at 14 cents; planking at 19% cents. Gravel- 

ling to H. Studeman at 85 cents; paving at 4o cents. 
For a branch police station and truck house in the Fifth 
ward. Lowest bid, Jacob Herr, $8,550; bid to be sub- 
mitted to Common Council. For work on Van Buren 
street, Seventh ward: Grading to E. Collingbourne at 
24 cents; paving to P. Drew at 64 cents; curbing to F. 
L-? Tebel at 9 cents? sodding to P. Rooney at 10 cents. 


The Erie Railway has been served with notice by the 
Attorney General of Pennsylvania, to rebuild the bridge 
connecting Port Jervis, N. Y., with Matamoras, Pa. 
This bridge was blown down eight years ago and James 
| Fisk, Jr., obtained legislation to release the company 
trom obligation to rebuild. This legislation has proved 
void and Erie must maintain the bridge for the privilege 
of running through Pennsylvania. The Lehigh and 
Eastern intend to use this bridge to enter the state of 
N. Y., and connect with the Erie at Grey Court on the 
Newburg branch to the Hudson. Ground was broken 
on Aug, 24, between Matamoras and Milford and the 


road is to be completed by April 1st, 1877. It will be 
100 miles in length and is to extend from TYombhicken, 
Pa.,on the Dansville, Hazleton & Wilkes BarreR.R, 


to the point on the Erie, mentioned. It is essentially 
a coal line for the benefit of New England. 
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Contractors’ Intelligence. 





The contract for the granite curbing to the grounds 
of the City Hall, Holyoke, Mass., has been awarded to 
Blevins & Marar. 

The Detroit News says that “the worst bridge in 
Michigan, isat Cheboygan.” That is a mistake, Charle- 
voix disputes that honor. 


In order to conduct the water main up Julien avenue, | 


Dubuque, Iowa, it is necesssary to blast a passage six 
feet deep through solid rock. 


The new water works tunnel at Cleveland, is so far 
completed that the main connections with the lake tun- 
nel will be made this week. 


A contract for $295,000 has been awarded for con- | 


structing the 26 miles of the Simcoe Junction Railway 
between Stouffville and Jackson's Point on Lake Sim- 
coe. 

The bids for the erection of the addition to the state 
normal school building in Oshkosh, Wis., were opened 
Aug. 22; the contract will be awarded to Bell & Rog- 
ers, of that city. There were twelve bidders. 


The Erie City Iron Works of Cleveland, have secured 
a contract for manufacturing fifteen boilers, of fifty-horse 
power capacity, to be used for pumping at the different 
stations on the mammoth pipe line from the Oil Regions. 


The La Crosse Democrat says that, on the 18th, one 
hundred and fifty men quit work on the La Crosse ex- 
tension of the Green Bay road, because the contractors 
C. C. Smith & Co., reduced wages from $1.75 to $1.50 
per day. 

The people of Redwood City, Cal. are wrestling with 
the water question. An election has been called for the 
purpose of voting $22,000 for the construction of water 
works, it being proposed to sink artesian wells and raise 
the water by steam. 


The new pier N. R., at the Battery, N. Y., is the 
only pier which is being constructed entirely of stone 
and concrete masonry. It is 452 feet in length, by 80 
feet in width, and will be finished this year, five years 
after the work was commenced. 


The commission to pave Pennsylvania avenue, Wash- 
ington, D. C., have appointed Mr. John A. Partridge, of 
that city, general superintendent of paving at $150 per 
month, and Mr. D. W. Bailey, of Hingham, Mass., fore- 
man of asphalt work at $4 per day. 


Quite a number of contractors have been over the 
proposed line of the Menominee Range R. R., (Wis.) 
within the past few days, and everything seems to indi- 
cate that work will be commenced on it very soon, 
though, it will probably not be continued past the Breen 
Mine this season. 


The lowest tender for the contract to construct the 
Cornwall Canal improvements, is that of Gordon & Co., 
of Sherbrooke, in which Mr. Brooks, of Brockville, is 
interested. In case satisfactory securities are furnished, 
the contract will be awarded to that firm. Their fig- 
ures slightly exceed $400,000. 


The Brighton, Mass., high-service reservoir has a ca- 
pacity of 47,400,000 gallons. About four miles of high- 
service pipe have been laid. The pumps, which were 
made by Henry R. Worthington, of New York, are of 
the duplex high pressure pattern, each having a capacity 
for pumping 400,000 gallons of water per day. 

A vote was taken at Davenport, Iowa, Aug. 27, on 
the proposition of voting a nine-mill tax to aid the com- 
pletion of the Davenport and Northwestern railroad, 
from the present terminus, three miles north, into this 
city, and it was carried by an overwhelming majority. 
Five hundred men and teams will be at work within*10 
days on the road. Everybody is happy. 


The following bridges were washed away near Wheel- 
ing, W. Va., in a recent storm: The county bridge at 


Burlington ; a bridge on the Bethany pike; the county 
bridge at Jack Acheson’s place, on the Virginia side of | 


the river above the city, and most all the bridges be- 
tween Wheeling and Short Creek; the county bridge 
over Deep Run is gone, also the ra‘iroad bridge, but 
the latter has been replaced since the storm. 

Work on dam No. 9, which is being constructed on 
the Monongahela, seven miles below Morgantown, W. 
Va., is being pushed forward. The lock has been com- 
pleted, except hanging the gates, and work is progress- 
ing on the foundation for the dam, which will be con- 


| structed of solid masonry. The intention is to go down | 


| to solid rock for a foundation, and it is expected that 
the work will require three months longer. 


The masonry work on the five new bridges to be 
| built in Dubuque county was awarded August 25th. by 
| the board of supervisors as follows: Schemmel Factory 
bridge in New Wine township, to Peter Mehl, at $235; 
Miller bridge, in Washington township, Thomas Cava- 
naugh, $594. To the latter person also Ball bridge, 
|; Center township, $674, and Black bridge, New Wine 
township, $844. The contracts for five iron bridge su- 
perstructures were let to King & Wheelock for the 
King Bridge Co. 


+. <>-— _ 
improvement of the Mouth of the Missis- 
sippi River. 
A paper read before the American Society of Civil Engineers, 
by E. L. Corthell, C. E., Chief Assistant Engineer South 


Pass Jetty Works. 

In the discussion of this subject, it may be of interest 
to state that this day, one year ago, work was com- 
menced the South Pass jetties. The contractor, 
James Andrews, of Alleghany City, Pa., arrived the day 
before with a stern wheel steamboat, a pile driver, and 
a few workmen. 


on 


They landed among the reeds, and 
broke down the tall grass along the banks to find a 
place for their anchor in the soft mud. There was no 
house, but the light-house, within several miles, and 
with swarms of mosquetoes and sand flies, and the op- 
pressive heat, the commencement of the work was any- 


thing but auspicious. On June 15th, the first pile was 


| driven for the wharf at Lands End, and the work of ! 


preparation and of actual construction went forward 
rapidly, 

Itis my privilege to give you the results that have been 
reached in the first twelve months intervening between 
that day and this. 
versation with members, that there is a very great inter- 
est in this work, and as the generally expressed wish is 
for facts, I will confine myself to them entirely, and 
leave the question with you, as to whether they are fa- 


vorable or otherwise to the ultimate success of the jet- | 


ties. Having been the engineer in charge, my peculiar 
work has brought me into contact with facts and actual 


conditions, and the rapid progress of the work, with the 


consequent arduous field and office duties, have given me | 


but little time to analyze or theorize on the facts brought 
daily under my notice. 

Considering the fact that this question of jetty con- 
struction, as applied to the mouth of the Mississippi has 


been discussed fully, not only in engineering circles, but | 
also by the general press of the country, and in pam- | 
phlets and Congressional papers, until the nation, as a 
whole, is familiar with the various theories advanced to 
prove and disprove the success of the enterprise ; it is | 


not my place to weary you with a discussion of theories, 


but I will proceed at once, after a brief explanation of | 


the work to be done, to present what facts I have. 
The Mississippi river, when within about twelve 


miles of the Gulf separates into three rivers or passes, | 


and thus forms the Delta. 
A’Loutre, South and South-West. The South Pass is 
the smallest of the three, though the central one. The 
volume of water carried to the Gulf through it, is but 
12 per cent. of the whole volume of the river. South 


West Pass carries about §8 per cent., and Pass A’Loutre, | 


with the smaller passes flowing out of it, carries the re- 
mainder. 


A shoal bar exists at the mouth of each of these three | 


passes, the depth of water on each varying generally in 
proportion to the volume carried to the Gulf over it. 
This bar is composed entirely of? sedimentary matter 
brought down by the river. The water issuing from the 
passes, no longer confined by banks, spreads out on 
either side. The velocity diminishes, the sediment 
drops, the bar forms. The central thread of the cur- 
rent being the strongest, and the water being§the deep- 
est there, the velocity is preserved and the sediment car- 
ried out much further than in the shoal water over the 
| submerged new banks of the pass. The outer crest of 
the bar is thus thrown out 2% miles from the land’s end 


The depth on the bar at the former pass is 7% feet at 
| mean low tide, and at the latter pass, 15 feet. 

| The principle to be applied to deepen the channel 
| through the bar was a concentration of the volume by 
| means of parallel jetties or dykes. Whether its appli- 


I am glad to find, by personal con- | 


The three passes are | 


| at the South Pass, and 5 miles at the South-West Pass. | 


cation will be likely to produce the required depth, viz. 
| from 20 to 30 feet below average flood tide, you can 
| judge from the facts to be presented. 

| It was doubted by some whether the material com- 
posing the bar, being freshly deposited, would have suf- 
ficient solidity to uphold works of the requisite weight 
and strength to resist the servitudes of storm, waves and 
river currents, Te following table will give a better 
idea of the chiracter of the jetty foundation than any 
description. 


TABLE I. 
Showing Character of Foundation of Jetties from Record of 
Pile Driving. 

Piles from 8 to 20 feet apart. Distances in Tables are from 
Lands End, East side; piles ro inches at small end and 14 inches 
at large end. 

; ~ Average Average 
We “fall cy | Average |“ * 
LOCATION OF PILES ee fall of a depth 
a - ) Ss. 
Hammer. : Driven. 
East Jetty. Pounds. Feet. Number. Feet. 
From 4,200 to 5,500 ft | 

** 7,200 to 12, 100 ** { 3 15-5 +4.0 w.7 

** 9,100 to 9,300 ** | 3.000 18.6 98.0 17.4 

* 11,900 to 12,100 “ 3 000 19.0 $5.0 8.2 
West Jetty.—Wh ole 

length of same. 3 000 19.5 | 7.7 19.5 


Analysis of number of blows for different depths on 


west jetty ; approximate— 


teet dr 


Number of blows first 5 iven, + or 15 inches per blow 
pea oe nexto “ - 20, or3.6 _ wie 
“ “ « “ 4yu “ 20, or 2.7 “4 
“ «  Jast 4 ‘ 35.7,0r f.3 0 “ 
Average distance driven at last blow, \ inch. 


It will be seen from Table I, that at about 9,300 feet 
on the east jetty, the material is much harder than else- 
where, and the detailed record of the pile driving on the 
west jetty shows the same material to exist there, at the 
same distance. The channel on the line of this hard 
material resisted much longer than that of any other lo- 
cality the excavating power of the current. 

The following table illustrates the progressive deep- 
ening towards the outer bar. The contours refer to the 
plane of average flood tide as established by Maj. C. B. 
Comstock, who is inspector of the work for the United 
States government. The distances in all the tables are 
from a common zero point at Land’s End at the com- 
mencement of the east jetty, and from a triangulation 
station named East Point, established by Mr. Marindan 
| of the U.S. Coast Survey, whose charts, made from a 
survey terminating in May, 1875, are the-basis on which 
our location was made, and which we still use for com- 
parative purposes. 

No record of the 22 and 24 feet contours was made 
prior to March 29, 1876. 


TABLE Il. 


Record of Distances in Feet through the 


Bar between the 
Contour Lines. 





=x 

| oe May | Dec. |Jan’y |Feb’y| Mar.) Mar. Aprii| May July 
=e 17, 29, 0, 
S& | 1875.) 1875.| 1876.) 1876.) 1976.) 1876.| 1876.) 1876.) 1376. 

te begud ake eee ns é 

— 
12 Ft, 4 305) 2 635 750 o oO oO oO 
.—* 5 925! 4 490, 4 175) 2 175 450 50 o o o 
18 * | 7 G00] 5 692) 4 480) 3 960] 2 575) 1 180) 750) 175 o 
20 “* | 9 635) © 215 5 425 4 490) 3 255 2 955, 2 200 720, 75 
s* va wee eave ° esee 5 270 3 995) 1 952 1 350 
06M Lic wave a vvee es -| 7 GOO) § 975) 3 1202750 





These distances embrace all portions of the bar that 
| rise above the contours between the 35 feet depth at 
The 

progressive reduction in the size of the bar is generally 
| in comparison with the progress of the jetties, especially 
at the earlier dates. The surveys from which this and 
tables following are compiled are made in the most 
thorough manner, and with no effort spared to render 
the surveys accurate and the result reliable. 

The deenening has Been affected by the operation of 
the river current and by the tides, although the latter 
in this portion of the Gulf are diurnal and feeble, having 
an oscillation of 22 inches only, between mean low wa- 
ter and mean high water, yet at the season of highest 
| and lowest tides the scouring power of the current is 
considerably augmented. 
| Tables III, IV show the progressive depths in the 
line of deepest water. It will be noticed by an examina- 
tion of these tables, that there are irregularities in the 
progressive depths and widths, all of which explain 
themselves. It will be noticed thatthe attempts of 
the concentrated volume to 
were peculiar and at times 


Land's End and the deep water outside the bar. 


excavate channel 


that 


a 


spasmodic, a 
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TABLE III. 
Depths (comparative) in Line ot Deepest Water, in Feet. 


j i | 
Dec. |Jan’y.| Feb. |Marc, 








7 j 

2 |April May | June July 

ze 1875. | 1876. 1876. | 1876, | 1976. | 1876. | 1876. 1876 

~ | | 

tad * | aa bi i 

| | 

E. P’t.| 31.8| 37.0 | 37.0 | 38.0 | 38.7 | 38.0 | 37.5 | 37.8 [37.1 
1 000) 21.0} 28.3 | 28.0 | 28.0 | 28.0 | 28.0 | 28.§ | 238.7 |29.0 
2 M00 21.8) 22.5 | 23.0 | 23.0 | 23.2 | 25.0 | 23.9 | 24.0 |25.0} 
3 000, 18.8) 22.5 | 22.0 | 21.8 | 21.2 | 22.3 | 21.4 | 21.9 (21.6) 
3 509 18.0, 20.0 20.0 | 20.0 20.2 21.5 21.4 21.9 (21.1 
+ 000) 18.0; 22.3 | 32-4 | 22.5 | 27.4 | 28.8 | 37.9 | 38.5 [30.5 
+ §00) 18.0) 23.3 | 22.9 | 23.5 | 22-9 | 23.3 | 21.5 | 23.3 |30.3 
§ 000) 17.7) 23.0 | 21.4 | 23.5 | 25.4 | 27.1 | 28.0 | 28.2 [30.3 
§ §0O) 16.0) 19.5 | 21.4 | 23.3 | 24.9 | 25.1 | 27.0 | 25.5 (26.5 
© 000) 14.3) 18.8 | 22.2 | 22.6 | 25.4 | 38.4 | 30.6 | 29.1 [27.3 
© COO) 14.0) 16.2 8.1 17.2 | 23.2 | 24.2 | 28.1 | 30.1 26.5 
7 000) 13.0) 15.6 | 20.1 24.5 | 23.4 | 24.0 | 24.4 | 20.0 (26.0 
7 454) 11.8) 13.5 | 14.6 | 24.0 | 22.5 | 21.8 | 24.7 | 27.4 |24.0 
5 000) 11.0) 13.0 14.1 18.0 15.0 22.4 29.9 | 25.3 120.4 
S 200) 11 13.0 | 14.5 | 18.0 | 18.2 | 28.0 | 32.4 | 30.3 [28.9 
> §00, 10.9) 13.3 13.1 15.0 20.4 23.2 | 25 5 | 27.6 |23.9 
9 000) 10.5) 11.5 | 13.0 | 1§.0 | 18.0 | 23.2 | 26.9 | 26.8 [27.6 
Y 590; 10.5! 10.5 | 11.0 | 13.0 | 17.4 | 20.3 | 47.3 | 45-0 3.5 

goo) 16,0, 11.0 | 12.6 | 14.0 | 16.0 | 22.5 | 33.9 | 34.0 (42.8 

10 500) 9.5! 9.3 | 12.0 | 16.6 | 18.7 | 19.8 | 32.7 | 33.0 |30.8 
11 000} 9.2) 9.5 | 12.0.) 14.6} 18.0 | 19.2 | 24.5 | 20.2 [28.3 
11 500) g.2| 11.3 | 12.0 | 1§.0 | 15.9 | 18.2 | 22.7 | 21.§ |20.8 
11 700) 9.2) 16.8 17.0 | 18.0 15.0 17.0 | 18.0 | 21.0 |22.4 
11 goo! 11.8) 1§.0 | 18.0 | 18.§ | 19.0 | 18.0 | 16.5 | 18.3 |22.5 
12 000, 20.5) 40.5 | 34.2 | 13.2 | 20.5 | 23.0 | 30.2 | 30.5 20.0 
12 400) 31.0) 40.0 | 35.0 | 30.0 | 47.0 | 42.3 | 25.0 | 20.0 22.5 
12 S00) 35.0 ‘ ° Seve . 5 


| | coe | woes | sone [Gt 
' } ! ‘ ' 


desperate attempt to deepen the channel would result in 
a channel too deep for the necessities of the case, 
and a widening taking place soon after, the depth 
would become less. It may be taken as a general fact 
that an unusual and extraordinary deepening would re- 
sult in a widening and a subsequent shoaling, and that 
a narrowing out of the channel would indicate a deep- 
ening. 

The peculiar condition of the work also tended to 
produce irregularities ; for instance, when the dam con- 
necting the upper end of the west jetty with the shore 
was built, there was a head of water produced against it, 
extending to the east jetty, but diminishing as it ap- 

TABLE IV. 


Record of Width in Feet, of Channel ata — of 20 Feet, on 
the Established Cross Sections and at different Dates. 
A dash in the columns, denotes less than 20 feet depth at the 
date where it occurs. 















Zaz | | | | | 
ES 6 May, Dec | Jan’y |Feb’y| Mar.| April] May jJune July 
o Fs | | j | 
23 11875.| 1875.) 1876 | 1876. | 1876.} 1876.| 1876.) 1876. | 1876 
ao” | 
Ss | } | | } | | 
E.P't:| 408! 553 | 553} 493 | 500] 520] 530] 540 | s4o 
1 200 | 430 | 470 470 | 441 460 | 460] 450] 440 | 440 
2 200 | 230 qu2 | 492 450 | 433 470 | 430 | 410 | 465 
3000! — | 325] 325 | 212 | 300} 470| 410| 350 | 470 
3 500 - 300 | 300 220 | 255 450 | 470 300 | 200 
4 000 30} 305 | 312 | 360] 362] 340] 380 | 370 
$ 500 110 | 260} 165 | 300] 345 | 343 | 300 | 290 
5 000 ~ | 305 107 | 165 205 202 | 140 | 170 
5 500 165 | 207 | 184 |} 205 | 266] 205 | 225 
6 900 — | - $2; 75 122 | 212 308 | 340 | 450 
6 612 | | 65] 190] 280] 338] 315 | 350 
7 125 | - 10 | 215 | 210 | 326] 320] 320 | 370 
7 sS4 J | 145 | 155 | 260] 330 340 | 390 
S$ 000 | - | 17 md 192 305 | 350 | 325 | 
S 500 } -|~— | -~j— go 338 | 340 | 3905 | 
) 000 fap 64 | 295 | 380 | 380 
9 300 — | | ; —| - 105 | 270 | 410 
9 goo - —j|}—] 25] 38) 203] 300 | 36 
10 500 — | — 300 280 | 385 
11 G00 | — | — | —- | 208 | 340 | 400 
ai 500 —_|— — — — 100 | 120 | 335 
12 100 | 400 | 1000 | 640 | 320 | S68] — 217 | 200 | 385 | 
' ' i 











proached the latter. 
deep channel below the line ot the dam, and the channel 


above the dam had a tendency to shoal slightly, caused | 


by the reduction of velocity which the head of the water 
had produced. 

The deep channel immediately below the line of the 
dam caused a temporary shoaling at a point about 500 
feet below the dam, as the velocity for the first 300 
feet was too great to be maintained. A comparison of 
the bottom velocities above and Lelow the dam, as ascer- 
tained immediately after its closure, will further illus- 
trate the subject. The dam is located 4,000 feet from 
East point, and nearly at right angles to the jetty lines. 


Above 4,000 feet, the velocity was 2.2 feet per second, | 


from 4,000 feet to 4,500 feet, 2.86 per second, and from 
4,500 to 5,000 feet, 2. 31 per second" 

The varying conditions of the river and the amount 
of sediment carried in suspension, the difference in the 
material composing the bar at various places, the state 


of the tides, the direction and force of the winds, the | 


storms and resulting seas that rolled in against the cur- 
rent, the conditions of the works at Grand Bayou and 


at the head of the pass, the state of the jetties espec- | 


ially—all conspired to render the work of channel exca- 
vation irregular, but taking the general progress into ac- 
count the advance in depth and width has been constant 


This condition produced quickly a | 


: ; 
and steady, and the effect of the jetty construction has 
| shown that the volume of water issuing from the pass 
| will eventually recover the section it has normally above. 


A dam has been thrown across Grand Bayou, and 
| above go per cent. of its volume turned into the pass. 
It is reasonable to expect that the section between 
Grand Bayou and the sea end of the jetties will enlarge 
| until it is as large as that above Grand Bayou or to an 
| ultimate section of 25,000 square feet, it now being 15,- 

000 square feet. (Reference is made to table V, follow- 
jing.) Itis also reasonable to expect that the section 
between the jetties will finally be larger than the sec- 
| tion above Grand Bayou, as a larger volume will neces- 
| sarily flow between the jetties during the ebb of the 
tides than flows through the pass above Grand Bayou, 
| as the range of the tide is greater and the slope steeper 
near the gulf than it is 8 miles above. 
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But the facts relative to final sections and volumes 


and velocities during the formative state of the channel 
| through the bar and the reformative state of the pass be- 
tween Grand Bayou and the mouth cannot be obtained 
at present. All the old natural conditions of the pass, 
| from its head to the gulf, and far beyond the sea ends 
| of the jetties have been disturbed by the construction of 
the auxiliary works, especially those at the head of the 
| pass which are intended to deepen the shoal at that 
point. When the whole work is finished and the nor- 
mal condition of the pass restored by time, there will be 


very many interesting and valuable facts which no 
doubt will be given you. 


A very important question and one that cannot be 
definitely determined by facts until the completion of the 
jetties, is that of an accelerated bar advance due to the 
| construction of the jetties. All that we can state now, 
bearing on this question is, that although there has been 
a pushing outward of the upper part of the outer slope 
of the bar, due to three or more temporary causes; firs?, 
the impossibility of constructing the whole line of jetties 
instantaneously ; second, the large amount of material 
excavated and carried out to sea; third, the closing of 
Grand Bayou and a new load of sediment given the 
water in addition to its already heavy burden; and 
fourth, the non-completion of sea ends of the jetties to 
a point designated by the Advisory Board of Engineers, 
| who assisted Capt. Eads in determining the plans for 
construction ; yet careful surveys and calculations show 
a deepening instead wf a shoaling immediately in front 
of the sea ends of the jetties. The water prism extend- 
ing seaward from the old crest of the bar, and covering 
an area of 52 acres, has increased from 2,000,000 cubic 
| yards to 2,200,000 cubic yards, or, in other words, the 





| average deepening over the whole area investigated is 
| 2% feet, The survey on which the calculations were 
| based was made May 2gth last. A survey by radial 
| lines of soundings, extending five miles out from the 
jetties, made in May by Mr. H. L. Marindan of the U. 
| $. Coast Survey, shows by comparison with the chart of 
the Survey of May, 1875, made by him, that there has 





Date oF SURVEY. 


been an average deepening of the whole area surveyed. 
The volume of the bar removed during the first year of 
the work, without reference to the amount moved in the 
channel as required by law, or, in other words, the total 
| excavation exceeds 3,000,000 cubic yards. The follow- 
| ing table shows the volume of the bar moved in refer 
| ence to a channel 20 feet deep and 200 feet wide at that 
depth. 

The results are obtained by placing“on the cross sec- 
| tions drawn on profile paper, a normal section as we 
| find it in the pass above the jetties. This section has a 
| center depth of 2 feet below the 20 feet line and side 
| slopes of 1 foot vertical to 20 horizontal. This normal 
section is made on tracing paper, then placed over the 
cross sections and the area is thus obtained tor the cal- 
culation, as to the volume to be moved to make a chan- 
nel of the normal section as described. 


TABLE VI. 


Volume in cubic Yards of the Bar removed in Reference to a 
| 20 Feet Channel. 








Volume to be} Vol. Moved, 











Moved. | 
1 037 635 aedenieteesise 
622 6&0 414 955 
524 909 97 77! 
505 643 18 266 
499 715 6 928 
305 547 198 168 
E 2506 655 45 882 
E 163 619 93 036 
May 29, E> 22 627 140 992 
ie » Mofo tates eeeee scenes 3 ogi —_ 
iF Zt, Om eeatecvaseckevcnes 8 g92 





A part of the material has fallen over the submerged 
jetties during their construction, or has been driven in by 
the waves from beyond the sea end of the jetties and 
lodged on their sea slopes. 1,000,000 cubic yards, at 
least, have piled themselves up against the sea side of 
the jetties, an enduring and solid bulwark against the 
storms. The remainder has gone far to the westward, 
no doubt carried there by the prevailing westward coast- 
wise current. 

The so called ‘‘ littoral current,” is a current gener- 
ally existing and has a westward course. Whether it is 
caused principally by the prevailing northeast winds or 
by a more constant and stronger influence, is somewhat 
doubtful. We have strong evidence from an examina- 
tion of the general formation of the coast of Louisiana 
and Texas, from the eastward bend of the lower river 
towards that direction, by the excess of accumulation 
of sediment and subsequent shore formation westward, 
from the general opinion of longshoremen and pilots and 
from our own observations, that there is a distinct and 
constant and deep moving, westward, littoral or coast- 
wise current, strong enough to remove far from the 
mouth of our new channel the sediment carried out by 
the river, and which will postpone for a century or two 
the re-formation of the bar. 

In regard to action of Gulf storms upon the work, I 
will state that during a severe storm on March 5th, 
which continued several days, a few mattresses on the 
sea end of the west jetty were destroyed, but the work 
had not been consolidated nér sufficiently covered with 
stone. The plan of final construction provides for jetty 
heads of enormous base, easy slopes and a covering of 
heavy stone. From the experience had, we have no 
doubt of the ultimate stability of all parts of the work, 
both in reference to Guif storms and the river currents. 

The facts given and the tables and sections exhibited 
are the result of caretul surveys and faithful office work. 
Extended and often repeated surveys have been needed 
to inform us of the progress of the works and the re- 
sults they are constantly accomplishing, and often so 
rapidly that our surveys could not keep pace with them. 

The paper under discussion gives us the pivotal fact, 
which guarantees the success of the jetties, that the deep 
water of the pass follows close behind the bar in its sea- 
ward march, Examine the tables presented and you 
will see that this fact is clearly and forcibly illustrated. 
It may be said, truthfully, that twelve months of work 
and its accompanying results have proved every theory 
advanced and every prophecy made in that paper. It 
and this account—one presented af the commencement, 
the other, one year after the beginning of the work— 
are substantially the same, the latter being simply illus- 


trative of the other. 4 





Note—There was 21 feet of water through South Pass bar, 
August 15th, 1876, 








September 9, 1876. 





ENCINEERING SOCIETIES. 





The present is a favorable opportunity to call atten- 
tion to the lists of members of the various engineering 
societies which we have published during the summer 
months. Anyone who takes the pains to run over these 
of Mining Engineers, the Civil Engineers’ Club of the 
Northwest, and the St. Louis Society, will be struck by 


the great number of prominent professional men con- | 


nected with them, and the great power that any, or all 
these societies, as a whole, could exert in shaping ques- 
tions of scientific moment and in influencing public 
opinion. Many instances of this kind have already oc- 
curred in the American Society of Engineers, the most 





prominent and generally beneficial being that of the 
Board for Testing Metals, which was brought before 
Congress by one of their committees. 

The summer vacation is essentially over and the va- 
rious society meetings will soon be resumed, and along 
with the professional papers and their discussion one or 
two other subjects should be considered. We refer to 
the technical education of engineers or what restriction 
can be imposed on incompetent practitioners, 
the present social status of the profession. 


and 


question has already been opened before two of our lead- 
ing societies, but, although the symptoms are too plain 


to be mistaken, the disease has assumed something of | 


the chronic type in which its progress is so slow that 
engineers are loth to apply the remedy, even if the rem- 
edy be clearly seen, which is somewhat doubtful. It is 


a subject needing constitutional treatment, and about | a proper location, the more particularly when the “‘gen- 


which we can afford to make haste slowly, but one nev- | eral principles” are embodied in the previous designs of 


| an engineer for a similar case, and by one whose esprit 


ertheless deserving of immediate and careful consider- 
ation. 


sion has risen, and is rising in this country. 
naturally seems encouraging, there is again no doubt 
that it has failed to hold its relative position in regard to 
the other professions, nor does it now occupy the rela- 
tive position held by it in foreign lands. These are sub- 
jects for careful thought and mature reflection and we do 
not propose to analyze them at this time, but in apply- 
ing any remedy, some means must be provided for at- 
tracting public opinion, through which largely the dis- 
ease must be reached. 

We think the societies have not kept this point 
clearly in view, their thoughts being too often embalmed 
to 
individual members of societies, never reach, except to 


in volumes of transactions, which, however useful 


a very limited extent, the non-society engineer, and that 
great body of educated thinking men of a scientific 
turn of mind, who are always interested in subjects of 
an engineering character, and who largely control pub- 
lic opinion. The cordial support of this class is an 
important factor in the easy solution of the problems. 

There is ne other method of reaching them except 
through the columns of scientific papers to which they 
are the largest subscribers. The societies must 
it that such papers as ENGINEERING NEws and kindred 
journals which are throwing their influence into the bal- 
ance, are most cordially and materially supported, and 
at no distant day the “balance will kick the beam” at 
the other end. 





TRAUTWINE’S PATENTED TUNNEL. 





We notice in the last number of the Polytechnic 
Review (Sept. 2,) a description of an “Improvement in 
the Construction of Subaqueous Tunnels” recently pat- 
ented by John C. Trautwine of Philadelphia. The in- 
vention itself calls for no particular remark so far as 
the “general principle” is concerned, it having been 
preceded in that regard, by a design of D. Farrand 
Henry, Ch. Eng: Detroit Water Works, published at 
the time of the first tunnel agitation at Detroit. So far 
as we can judge from the description given in the Pe- 
view, Mr. Trautwine’s invention is quite similar in 
“general principle,” to Mr. Henry’s although there 
may be such difterence in detail as to give it the requi- 
site novelty for a patent. 

To preclude any one from taking out a patent mode 
of sinking tunnels by the pneumatic process, we will 
State that Gen. Wm. S. Smith has designed a tunnel to 
be sunk across the Detroit River by this process, and 
that his proposition to build said tuanel, is now under 


| or the regimen of the stream crossed. 


other for domestic service. 
! 


see to | 


ENGINEERING NEWS. 


consideration by the Detroit Common Council. A tun- 
nel of some three miles in length, was also designed sev- 


| eral years ago to be sunk in sections across the River 
| Humber, in the north of England. 
| never constructed. 


It was. however, 
It will be seen that the idea or gen- 


eral principle is by no means new. 
lists of the American Society of Engineers, the Institute 


“ His (Mr. Traut- 
wine’s) broad proposition is to abandon the usual meth- 


The invention is thus described : 


od of perforating the tunnel beneath the stream ; and to 


; 
construct it above water, upon a strong solid wooden 
platform several feet in thickness, which shall serve as a 
base for it to rest upon after it is finally deposited in its 


place. The tunnel and its platform are then to be sunk 


|intoa trench dredged across the bed of the stream for | 
| their reception.” 

The tunnel may be sunk entirely beneath the bed of | 
| the stream or partially as may be required by navigation 


Piles may be re- 
quired for the timber platform to rest upon in soft 
bottoms. 


The tunnel is to be sunk in short sections of a hun- 


; dred or more feet in length, the joints to be made by 
| divers. 


In moderate depths the tunnel may be built 


| by cofter-dams, and they might have added—“and in 
The first 


greater depths by means of pneumatic caissons covering 


| the work like a huge diving bell.”—Less danger is 
> > > 


claimed for this method and less expense in construct- 
ing approaches, owing to less depth of tunnel, all of 
which is no doubt true. 

What we object to, is the patenting by an engineer, of 


a design that a good engineer would be sure to adopt in 


| toward the profession as a whole would make a patent 


There is no doubt but that the status of the profes- | for such a plan seem repugnant. 


While this | 


We do not know of 
any law to prevent an engineer, whenever he adopts a 
new device for a special piece of work, from patenting 
it, but if such is to become the fashion, engineering will 
be largely reduced to searching the files of the Offictal 
Gazette, and paying royalties to patentees. We noticed 
a couple of weeks since that a Cincinnati man had pat- 
ented a high and low service system of reservoirs for 
water works, the one to be used in case of fire and the 
Of course the idea is not at 
ali new, reservoirs having been made for similar use 
long ago. 
ample of a man calling himself a C. E. (?) patentin 


Within a few days we have had another ex- 


o 
£ é 


submerged crib for the supply connexions of water 


| works. 


It is proper enough to patent machines or processes 


| employed essentially in manufactures, where an immense 


number of duplicates are made to be used by men in in- 


dustrial pursuits—as agricultural utensils, engines and | 


pumps and machines of all kinds, chemical processes, 
etc. But we think that every true engineer considers it 


beneath his dignity to hedge in his brothers by patented 


designs, especially on works on which it is supposed ne- 
cessary to employ men of talent to design and execute. | 


Such patented designs. will, no doubt, be of great help 
to that numerous class of empyrics and quacks which 


| swarm beneath the drippings of every corporation. 





Compressed Air Street Car. 





Engineering of Aug. 13th illustrates a compressed 
air tramcar which promises to fill a long-felt need. In 


order that a store of compressed air shall be employed 


economically heat should be applied before or during ex- 
This is accomplished in the present case by 
causing the compressed air to bubble up through hot 
The steam mixed with | 
the air gives off heat during the expansion, the steam 


pansion. 
water on its way to the engine. 
being condensed, thus serving as a lubricant in the cylin 


der and packing boxes. 


diameter, and four, 4 feet 3 in. in length by 153 in, in 





diameter, the latter being placed close to the axles. 
The supply of compressed air is stored at a pressure of 
The total contents of the reservoir is 
70 cu. feet, divided, however, into two series, one of 
three-fourths the total capacity constituting the working 
reservoir, the other fourth being held as a reserve, to be 
used in case of necessfty. The separate cylinders are 
connected by a coiled pipe so that the connection will not 


25 atmospheres. 


The tramcar itself is supplied 
with thirteen cylindrical reservoirs placed under the 
floor—nine being 5 feet 334 in. in length by 13.78 in. in 





So 
r he 


the heating vessel, which has a capacity of about 3'3 


| be broken by the jar. distributing pipe passes into 
i « > i ' i 


cu. feet and is placed on the front platform. This ves- 


sel is charged to about three-fourths of its capacity with 


n 


water at 320° corresponding to 75 Ibs. steam pressure. 


The air delivered into the heating reservoir at its bot- 


tom bubbles up to the surface, becoming charged with 


vapor, At the top of the cylinder the air passes off 


' 
through a reducing valve which has an ingenious c 


n- 
nection with the main reservoir, so that by regulation, 


by means of a hand wheel, any desired pressure can be 


sent to the cylinders. The cylinders are fixed to the 





outside frames and connected directly to the 


le 


cranks on the leading axles. The distribution of the 


air is effected by the ordinary side-valve and link mo- 


tion, and in moving down an incline the engines may be 
worked in reverse gear, pumping air directly into the 
auxiliary reservoir. 


The 


width 7% feet, 


total length of the tramcar is 20% feet, and 
with capacity for forty-five passengers. 
It is said to have run lately in Paris 454 miles, with its 
full load, without being recharged, and the expenditure 
of air is calculated at 11 cu. feet per mile. 

The apparatus is the invention of M. Mekarski, Itis 
to be hoped that something better than our ordinary 
We believe 


that experiments are now making in Philadelphia wit! 


horse-car will soon be used in this country. 


steam street cars which are said to be successful. They 
have been in use for some time in New Orleans and are 
highly spoken of. We are not informed in regard to 


the mechanical arrangement of the Philadelphia « 
but, if our memory favors us, at New Orleans the reser- 


voirs are charged with hot water at a hig! 


gh temperature 


stationary boil- 


which gives off steam for the cylinders, 
lines for the pur- 


We should judge com- 


ers being placed at intervals along the 


pose of charging the reservoirs 


pressed air to be the most convenient and economical 
in use, there being but little dead weight to transport 
which is not true of the water-charged reservoirs, less 
danger from explosions, and far less disastrous results 


to follow from an explosion of compressed air, than from 
an explosion of hot water and steam. The economy of 
the air in use would, however, be in a measure counter- 
balanced by the greater economy in generating steam 
in the stationary boilers and using it directly in the car, 
rather than through the means of a stationary engine 
and air compressor converting it into compressed air, to 
be used in the car, each transformation of power corre- 
sponding to a loss. Of course the engines used in com- 
| pressing the air would be of a more economical type 
The relative 


economy could only be decided by intricate calculations 


| than the steam engine on board the car. 
} and then not in a satisfactory manner except by actual 
results in use. Economy in either case would be sub- 


servient to public safety. 





On August 19, telegrams were received by the Jetty 
company at St. Louis, that there was a clear clannel 
between the jetties and out over the bar of 20 ft. depth ot 
more and a least width of 140 feet. At this the company 
feel quite elated, as well they may, but with their asser- 


tion that when a least width of 200 ft. is reached, in a 20 


ft. channel, the first payment ($500,00¢c) will be due, we 
cannot agree. It is pretty certain that this 2co ft. channel 
| at present exists, through the jetties into the Gulf, and 
that by the strict letter of the contract, which was rather 
| loosely drawn, the payment may be due. The spirit of 


the contract undoubtedly was, at least it was so under- 


stood by Congress and the people at large, that when 
certain depths were obtained from the main channel of 
the Mississippi River to the Gulf, certain payments 
should be due, and any quibbling which the company 
may indulge on that point is certainly in very bad taste 

and we hope that the reports to that effect will prove 
untrue. The latest reliable intelligence from the head 
of South Pass reports a least depth of 17% ft. for severa’l 
hundred yards on the shoal at that point. The company 
are busy constructing works at that point to obtain 
deep water, and when that is accomplished so that water 
of requisite depth exists from the main river to the sea, 
in a channel, prospectively permanent, every one will re 

joice and the payment be cheerfully made. The question 
as to whether a separate bill shall be presented for the 
works at the head of South Pass, and paid if presented, 
is one that can well wait on the good feeling engendered 
by a permanent and deep channel to the sea. 
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SINCE the above was in type we have learned that on 
Saturday morning, Sept. 2d, the steamer New Orleans, 
bearing Capt. Eads and party, was expected at New 
Orleans via South Pass. The steamer arrived at the 


jetties on Friday evening and was informed by the pilot | 


Francis that there was not water enough for the steam- 
er to go through the pass. 
thirteen feet six inches forward and sixteen feet six inch- 
es aft. The steamer then went around to S. W. Pass, 
on the steamer Grafton, for Port Eads. It is also re- 
ported that the City of Norfolk of the Morgan line, 


drawing about ten feet, arrived at the jetties about the | 


same time and went round and came in by S. W. Pass. 
It would seem as if there must be some mistake in the 
above statement, especially the latter, or else the report- 
ed deepening at the pass is essentially of a sporadic 
character, not to be relied on longer than the local and 
temporary causes which produces it. However, state- 
ments are so conflicting that it is impossible to reach a 
conclusion without saying some one is guilty of a pro- 
digious faculty of misrepresentation. 





IN our issue of August 12, we spoke of the explosion 
in the British man of war, ‘‘ Thunderer”, stating that 
it resulted from neglect to remove the steel wedges by 
which the safety and stop valves were held in place, 
after the hydraulic test had been made. 


to say that imputation of such gross carelessness proves, 
from the investigation that has since taken place, to be 


This was the | 
report circulated in the London 7imes, and we are glad | 
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collection of twenty-one papers read at varioust imes since 
the organization of the society. The entire No. of papers 
read before the society during its existence is sixty-two. 
The membership now numbers eighty-six. Many of the 
papers have been published in ENGINEERING NEWS 


| and also a list of the members, so we shall not enter on 
The steamer was drawing | 


an extended review at this point. The volume will 
prove valuable to its recipients, and we particularly com- 


| mend to their careful consideration the matter contained 
stopping at the head of the passes where Capt. Eads left | 


in the last few pages. 





Pror. CoLBerT, of the Zribune, gave an interest 
ing account of the occultation of Saturn which took 
place on Sunday morning, Sept. 3d, between the hours 
of rand 2. The planet passed behind the moon ata 
point 28° east of the highest point on her disc. The oc- 
cultation was visible from all parts of the United States,, 
and continued about 70 minutes. 





THE explosion of the Hell Gate rock did not come 
off Sept. 5th, as announced by the New York Jelegram, 


| although a most disastrous premature explosion occur- 


red resulting in the death of four men, the probable fata] 
wounding of eight more, and the injury of several others. 
The work of charging the blast holes was progressing, 
a government scow loaded with dynamite, giant-powder 
and nitro-glycerine being moored at the dock. The ex- 
plosion resulted from the accidental dropping of a car- 
tridge while the workman was adjusting the top or cap. 
The workman was hurled a distance of two hundred 


| yards, boats in the river had their windows broken, and 


entirely unfounded, although the stop valves refused to | 


move from some unexplained cause, It wasalso brought 
out that the indicator had once passed the zero and that 
the pressure recorded, if it was recorded at all, must 
have been much lower than the actual pressure at the 
time of the explosion, The safety valves, which were 
fixed to blow off at 30 Tbs. refused to act for the simple 
reason of too good workmanship or too close fitting, ¢ so 
that by unequal! expansion, or rather noadequate allow- 
ance being made for expansion, the valves were set tight 
in their fittings. The valve was of brass and the valve 
box of cast iron, and calculations on their relative co- 
effecients of expansion brought out this result which 
has been repeatedly verified by actual test on a valve of 
similar construction. Of course the only blame which 
can be attached to anyone is a lack of consideration of 
these points in the design and in the construction. 
Many other interesting points were brought out in the 
investigation, which however we cannot enter upon. 
Engineering, from which the above conclusions are 
taken, also reverts to the explosion on board H. M. 
Ships, “ Vesuvius” and * Hydra,” and concludes with 


some severe strictures on “the non-dissemination of 
information throughout the engineer branch of the naval 
service,” and warns their lordships of the admirality 
fhat, ‘“ their attempt to prevent the discussion of profes- 
sional subjects in the public press, must tend inevitably 
to lower the class, professionally, both as to trustworthi- 


ness and zeal,” 








BELL has succeeded in trans- 
mitting the tones of the human voice by telegraph. The 


PROFESSOR GRAHAM 


apparatus is similar to the thread telegraph, a toy con- 
sisting of two small tin or wooden cylinders, each hav- 
ing a membrane stretched over one end, the two mem- 
In the 
telegraphic instruments the membranes of gold beater’s 


branes being connected by a stout thread. 


skin are provided with proper vibrating armatures, con- 
nected with the wire. are transmitted 
The consonants are some- 
what indistinct, but still, it is said, the sentences can be 
quite readily understood. Musical sounds are accurate- 
This invention in connexion with that 
of Prof. Gray, by which several messages may be sent 
over the same wire in both directions at the same time, 


Vowel sounds 
with remarkable accuracy. 


ly reproduced. 


by means of vibrating armatures, tuned, as you might 
say, to a certain pitch so that each receiver picks out its 
own message, marks an epoch in modern telegraphic 
invention. 





VoLuME I of the papers read before the Civil Engi- 
neer’s Club of the Northwest is at hand, and presents a 
Although the society has 
been in existence seven years, its papers have heretofore 
been issued in detached form. The present volume is a 


very creditable appearance. 








houses in the vicinity were severely shaken. The deck 
of the scow was badly damaged, but, strange tu say, the 
explosion was not communicated to the hold of the ves- 
se] which was filled with cartridges. This is the first 
accident that has occurred at Hell Gate since the com- 
mencement of operations. The grand explosion is now 
announced for the 2oth inst. 





The Opening of the Inter-State Exposition. 





Wednesday night the doors of the Fourth Inter-State 
Exposition were thrown open to the public, and a flood 
of light from upward of 7,000 gas jets illuminated the 
vast building. Not since the inauguration exposition 
has such a crowd flocked to an opening as that which 
assembled Wednesday evening. 

The general appearance of the building was very gay. 
The galleries, the roof, and rafters were festooned with 
flags representative of every nationality. Upon enter- 
ing by the main door a large space has been left, in the 
center of which the large fountains throw up cooling 
streams thirty feet in the air. Last year no space was 
lett here, but the management by an economical arrange- 
ment of room have been enabled to keep the center of 
the building for promenading, and here and there are 
rustic seats where one can rest and note the passing in- 
cidents. 

Department A is devoted to a display of agricultural 
machinery, implements, and tools, and also the latest 
dairy appliances whereby labor may be economized. 
The farmer will find this department this year espec- 
ially inviting, Many new and really extraordinary pat- 
ents are shown in the shape of reapers, cutting ma- 
chines, etc. 

In the department marked B the general machinery 
is presented. On the opening evening the arrange- 
ments had not been thoroughly completed, there- 
fore a proper examination of this department could not 
be obtained. 

The department labelled C contains all that relates 
to useful minerals, and then wrought and cast products 
and the most approved building materials, 

The department D comprises the exhibits of textile 
fabrics, their material and manufacture. 

Department E 1s devoted to that which charms the 
eye and elevates the taste, household and personal or- 
naments and goods. 

The products of the farm, orchard, nursery, and 
green house, ferneries and aquaria, are shown in de- 
partment F. 

The departmerit G comprises all that relates to food 
and drink and tobacco. 

Science and education are exhibited in department H, 
the fine arts in department I, and the liberal arts in de- 
partment K. 


Several of the large dry goods departments are well 
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represented, also the wholesale bootmakers, furniture 
dealers, musical instrument makers and other large 
interests. 








Civil Engineers’ Ciub of the Northwest. 


The Club met at the Sherman House Tuesday even- 
ing, the 5th inst. President Chesbrough in the chair, 
and present Secretary Morehouse, and members Clarke, 
Greeley, Potts, Willet, Thomes, Williams, Booth, Com- 
stock, Cleveland, Frost, also several visitors, among 
whom were F. Gottsleben, C. E., and Prof. Ferd. Stein- 
er, C. E., both of Vienna, Austria. 

After the approval of the minutes of the last meeting, 
(the annual meeting in June) a communication from 
Charles Latimer, Chief Engineer of the Atlantic & Great 
Western Railway, on the subject of the Divining Rod : 
and one from T. J. Nichol, Chief Engineer of the Gil- 
man & Springfield Railway, on the subject of Founda- 
tions, were read by the Secretary, who also reported 
that donations had been reciveed, since the last meeting, 
of statistical tables of the Road Department of the 
Atlantic & Great Western Railroad, from Charles Lati- 
mer, and of several public documents from Gen. A. A, 
Humphreys, Chief of Engineers, U.S. A. 

The paper for the evening—‘‘ Transportation Routes 
from the Interior to the Seaboard,” by John E. Thomes, 
C. E., was then read and discussed, after which Mr. H. 
W. S. Cleveland was appointed a committee of one to 
correspond with Mr. Latimer on the subject of arrang- 
ing for a series of experimental tests of the merits of the 
Divining Rod which Mr. L. was desirous of making. 
The President called the attention of the members to the 
desirability of inviting fellow engineers to become mem- 
bers of the club, and referred to the new rule for the 
nomination and election of members. Reference was 
also made to the engineering exhibit at Philedelphia and 
the fact that about $2,000 more was needed to defray the 
expenses thereof. The President in answer to an in- 
quiry as to the merits of the exhibit, stated that he con- 
sidered it a very excellent one, and one that reflected 
great credit on the profession. Messrs. Gottsleben and 
Steiner, who have been visiting the principal cities of 
the Union, and inspecting their Public Works, spoke in 
high terms of the exhibit in Philadelphia, of the valuable 
information to be gained there, and of the numerous 
courtesies extended to them by the Secretaries in charge, 
by which their travels have been much facilitated, time 
saved, and acquaintance with American Engineering 
practice greatly assisted. Prof. Steiner considered the 
exhibit far superior to any which he had seen at the prin- 
cipal European exhibitions which he had attended. 








IT is in no boastful spirit that we call attention to 
the genuinely useful character of ENGINEERING NEWS 
as a medium of information to engineers, architects, con- 
tractors, manufacturers, and that large class of men 
whose income is derived principally from engineering. 
and building enterprises. From al] parts of the conti- 
nent we are each week gleaning the mews that is of live- 
liest interest to them, and our journal is in truth the 
taost faithful index of the works of construction of 
America that is to be obtained. We have also endeav- 
ored in our selections from other journals to consult the 
tastes of our readers as far as we could interpret them, 
and our great aim has been to make each subscriber 
fee] a personal interest in our enterprise, and so induce 
him to use his influence in ensuring its success. 








The Wheeler Expedition. 


Detachments of the Wheeler expedition have just left 
Washington for the field of their work. The explora- 
tion and surveys west of the rooth meridian will be car- 
ried on during the remainder of the year in New Mexico, 
Colorado, Nevada and California. The sections of coun- 
try to be explored are contiguous to the finished terri- 
tory surveyed by this body, or by Clarence King in pre- 
vious years, and the triangulation will be an extension 
of the systems, already completed, to which it will be 
joined. There will be two points of rendezvous and’ 
outfit—Carson City, Nevada, and West Anamas, Colo- 
rado. At these places the executive and scientific at- 
taches of the survey, some fifty in number, are now 
gathered, and here the expedition will recei numerous 
additions to the outfit in the persons of guides, packers, 
military escorts, etc. Seven working parties will take: 
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the field, it having been found that the work can 


most vigorously carried on by a small corps of “ola or 
ten persons. Each one of the Eastern parties will trav- 


erse the country on both sides of the Rio Grande, south | 
of the latitude of Albuquerue, New Mexico. The other carefully abstain from wasting the Croton water. 


to be engaged in Colorado, will proceed to the north- 
westcrn corner of that State, and in the course of the 
season acquire the data necessary for the completion of 
the maps of the territory. Five parties will operate on 
the Pacific coast, taking Carson City as their initial 
point. From there they will make a survey eastward 
over the plains and isolated mountain region of Nevada 
and westward into the rugged Sierra Nevada range, 
along which the triangulation will be developed above 
the Central Pacific railroad, working in the vicinity of 
Beckwith Pass, and as far towards the northern bounda- 
ry of California as the shortness of the season will allow. 
As yet the topography of these regions is but slightly 
known, and as the tide of settlement is turning in these 
directions, it has been deemed advisable to immediately 
cover them with a systematic geographical survey, which 
will also take cognizance of and report upon the natural 
resources of tne region visited. 
Sicdliecaiacnnencaditiidhaninnincions 
Publications Received. 





From the Institution of Civil Engineers. 
Hydraulic Canal Lift at Anderton, on the 
B.Sc., Assoc. 


River 

Weaver. Inst. 
Cc, E. . 

Sewage Utilisation: 
Sewage Interception Systems, or Dry-Sewage Pro- 
cesses, by Gilbert Richard Redgrave, Assoc. Inst. C. 
E. II. The Treatment of Sewage by Precipitation, 
by William Shelford, M. Inst.C. E. ITI. 
the Discussion upon the Foregoing Papers. 

Rainfall and Evaporation: Comprising the follow- 
ing:—I. On the Floods in England and Wales dur- 
ing 1875, and on Water Economy. By George James 
Symons. II. On Evaporation and on Percolation. 
By Charles Greaves, M. Inst.C. E. III. Report of 
the Discussion upon the Foregoing Papers. IV. On 
the Percolation of the Rainfall on Absorbent Soils. 
By John Evans, F. R.S., Assoc. Inst. C. E. London, 
1876. 

The Dhu Heartach Lighthouse. 
Stevenson, B. Sc. Edin. 

On the Changes in the Tidal Portion of the River 
Mersey, and its Estuary. By James Nelson Shool- 
bred, B. A., Assoc, Inst. C. E. 


By Sidengham Duer, 


comprising the following :—I 


Report of 


By David Alan 


A Report of S. T. Abert, U. S. Civil Engineer, on 
the Survey of a Line to connect the waters of the 
Cape Fear and Neuse Rivers, and for a connection by 
water between Norfolk and Cape’ Fear River, with 
maps. Washington, 1876. 

The Nursery for September. 

The Fournal of the American Society of Civil Engt- 
neers for June, 1876. 

Vol. I. Transactions and Proceedings of the Civil 
Engineers Club of the Northwest, containing the 
Constitutions of the Club, the List of Members of 
the Society, Proceedings of Annual Meetings, and 
copies of Papers read before the Club since 1873. 


oo 
NOTES. 


West Fitchburg’s (Mass.) water works are to be en- 
larged to about 1,200,000 gallons daily capacity. 





The American Association for the Advancement of 
Science closed a most interesting session at Buffalo on 
Wednesday of last week., 

The falls of Montmorency, province of Quebec, 
were nearly dry Aug. 22, a spectacle never before seen 
by the oldest inhabitant. 

Owing to the recent dry weather, the Connecticut 
river, at Bellow’s Falls, is so low at one place, the water 
measures only ten feet in width. 

The city of Worcester, Mass., has been sued for 
$200,500 damages by the persons whose property was 
injured by the breaking of the reservoir dam last spring. 

Mr. Edward Andre, Landscape Architect of Public 
Works of Paris, is making a tour of this country. He 
has arrived from South America, where he was sent on a 
scientific mission by the French government. 

The continued dry weather has so dwindled the 





| streams that feed the Croton river that a large quantity | 
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of water has to be drawn from the lakes and 
reservoirs in Putnam county, and the Commissioner of 


Publie Works of New York requests the people to} 


storage 


A Halifax merchant is making arrangements to secure 
a cargo of grain in the west, convey it over the Inter- | 
colonial railway, and ship it at that port for Europe, 
and thus ascertain the chances of making Halifax a prof- | 
itable grain-shipping port. 

The connection between the lake tunnel from the 
crib to the shore and the large new tunnel from the 
shore to the pumping works has been made. This will 
complete Cleveland’s new water works, tunnel a mile 


and a half under the lake, shore tunnel to the pumping 





house, new buildings, new boilers and new engines, 
with the old ones in reserve—thus giving Cleveland a 
series of the best water works in the country. 


We learn from the Albany Argus that the material | 
for the new iron structure crossing the west branch of | 
the Hudson, has nearly all arrived. One span of the | 
bridge will be put into position this week. The work of 
dismantling the timbers of the second span is neosiy | 
done, and has proved very tedious, as the wooden tim- | 


bers are pinned with wood, and the whole bridge was | 


erected in a time when they believed that the best was | 
the cheapest. 


The work main of New York, 
which is to complete the down town water system, 
was commenced Aug. 29, at the corner of William and 
Chamber streets. 


on the new water 


About fifty workmen are employed 
on that branch of the line, and an equal number will 
begin soon at the end of the proposed line in Wall | 
street, and work up town to connect about Fulton | 
street. A large cargo of pipes was received on the 28th 
inst, and every effort will be made by the contractors to | 
finish the work within six weeks. 

At Albany, 
new pumping house to be used in connexion with the 


N. Y., work has been commenced on the | 


Prospect Hill reservoir now well on towards comple- 
tion. The pumping house is 36x41 ft., and 32 ft. high, | 
The | 
boiler house is built of the same material and will be | 
40x35 ft., and 22 ft. high, provided with an ornamental 
chimney 100 ft. high. The building will be ready for the 
reception of the machinery before the reservoir is com- | 
pleted. 


built of pressed brick with cut stone trimmings. 


| which have already been removed. 


; : 
new ship passage will be open for navigation. 


| and eastward to the neighborhood of Salt Lake, 
| der the direction of Prof. 


eral pack trains. 


} launch; 


| barge Aiuchelow. 
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to make investigations and decide upon a plan to rem- 
edy the evil. 


The main branch channel of the Patapsoo river at 


Baltimore, Md., is 24 feet dee; p and 150 feet wide from 


Winan’s wharf to the main ship channel, and will be 
completed in about a week, The whole dredging will 


comprise 150,000 cubic yards, 130,000 cubic yards of 


When 
about eight or ten in number, are placed in position, the 


the buoys, 


Opposite 
Fancher's upper wharf the channel has been made 350 
feet wide, the 


so as to permit largest vessels to turn 


about. The Morris & Cummings Dredging Company, 
the contractors, commenced dredging this channel about 
three months ago, and, with the ulvantage of improved 
machinery, have been enabled to progress so rapidly 
with the work. When the work is completed the three 
machines of the company will be employed in the basin, 
whence they have contracted to remove 350,000 cubic 
A large portion of the work has already beet 


done in the basin. 


yards. 


The coast survey on the Pacific comprises about fif- 
teen parties, whose labor extends over the whole sur- 
face of the country, from the straits of Fuca to Mexico, 
all un- 
Davidson. Over 200 men are 
besides seven steam and sail vessels and sev- 


will be 


employed, 


On the northern coast there 


} this season a primary triangulation of the straits of 


H., 
hydrography in Puget Sound by Assistant 


Fuca by Captain J.S Lawson, with the brig 2. 


Fauntleroy ; 
Gershon Bradford, with the schooner 2? “uson and steam 
topography in Puget Sound, South Duwamish 
Bay, by sub-Assistant E. Ellicut with 


camp Outfit and 


| steam cutter, and topography and hydrography of the 


Lower Columbia river, by Gilbert with 
The 


ment is only $200,000 this year. 


Assistant J. J. 
appropriation of the govern- 
will take 
years to finish if carried out as proposed by Prof. 


Che work 


Davidson. 


The Baltimore Sum of Sept. says :—It is stated 


by parties interested that to-day the work of laying a 
for 


crude petroleum from the oil fields of Western Pennsy]- 


Ist, 


pipe line will be commenced, the transportation of 


vania to Baltimore, a distance of 225 miles, with Brady's 
Bend as the Pennsylvania terminus. 


This pipe-laying 


| scheme, which has been fully explained in the Sun, has 


The Green Bay Gazette says: The extreme high | 
water this season has caused considerable portions of 
the grassy formations near the mouth of the river to | 
break from the mainland and float off. A piece was 
lodged near the East river Main street bridge, the other 
day, nearly closing the river, and a large piece passed | 
up Fox river one day last week. Duck creek, below the 
bridge, is completely closed to navigation by one of 
these floating islands, and the men engaged in boating 
lumber, stone, and brick from that stream, have been 
obliged to remain idle for a week. 


The city of Montreal is building, by day labor, a low 
level main sewer 8 feet inside diameter, “wagon shape,” 
which is to be 8,650 feet long; the estimated cost is 
$200,000, which however did not provide for quicksands, 
and so far they have been troublesome ; 
depth of 35 feet below surface level. 
ning feet of the sewer is constructed ; it is of 12-inch 
brick work, and is said to be one of the finest pieces of 
workmanship of the kind in America. White English | 
Portland cement is used throughout, the present low 
rates of freight from Liverpool having brought the price 
of that article 25 per cent. lower than last year, the city | 
takes advantage of it. 


they occur at a 
Some 1,500 run- 


The work upon the Newton ( Mass.) water works will 
probably be completed in six or eight weeks. The 
building for the pumps and boilers is 100 x 52 feet, and | 
the coal shed 45 x 45 feet. The chimney is too feet high, 
8 feet square at the base and 51% feet at the top. The | 
filtering basin is located on the Needham side of the 
Charles river and is 60 feet wide on top, 10 or 12 feet 
on the bottom and 800 feet long, with provisions for 
lengthening it when necessary. A 24-inch pipe laid 5 ft. | 
under the bed of the river will connect the filtering res- 
ervoir with the pumping well. Newton has long suf- 
fered from defective drainage and at an early day a com 
mission of two citizens and an engineer will be appointed 


| ferred to 


| cities, as contemplated. 
| will probably be the signal for the opening of legal hos- 





the support of parties in Baltimore, who secured a char 
ter from the Maryland Legislature last winter, which 
charter was incorporated with the Pennsylvania organi- 
zation. 
in Pennsylvania, 


The project has many and powerful opponents 
including the railroads, Pittsburg re- 
finers, etc., who do not want the refining business trans- 
the 


Pipe lines were laid to bring 


Atlantic seaboard, which would result if 
crude oil to the seaboard 


The prosecution of the work 


| tilities. and it is stated the pipe line company has strong 


backing to wage the contest. With no legal obstacles it 


is claimed the line could be completed in ninety days. 


The Lake Montebello Drainage Tunnel, Baltimore, 


was run through on Friday of last week, the connections 


| of the three sections having been successfully made. 


The complete success of the tunneling was the cause of 
much rejoicing by those interested, and in celebration of 
the event Mr. John E. Eschbach, the contractor, enter- 
tained the employees on the work, Robert K. Martin, 
engineer to the water department, Charles A. Cook, 
resident engineer, the assistant. Mr. Kenly, and Sam- 
uel W. Knapman, superintendent. 
are respectively 1,140 feet, goo feet, and 814 feet, and 
are 13% feet in diameter. When the brick-work is 
completed the tunnel will have a uniform diameter of 
nine feet. The work was commenced in January last 
and will be entirely completed in a few months. A 
large part of the tunneling was through solid rock, the 
drilling being done by an engine worked by compressed 
air. Last week Mr. Eschbach commenced work on that 
section of the main conduit of the Gunpowder water 
| supply which runs from Lake Montebello to Homestead, 
where it will connect with a conduit to the city. A 
shaft has been sunk at Lake Montebello, and work has 
also been commenced at the open cut on the John 
Hopkins property. 


The three sections 
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The Illinois Water Route from Chicago to | 
the Mississippi. 


BY F. M. HARRIS, C. E. 





Written for Engineering News.] 


In view of its power to regulate commerce between 
the several states, Congress, in 1873, appointed a com- 
mission to investigate the subject of transportation, | 
which suLmitted a most exhaustive report, from which 


many reliable facts can be obtained on the subject in 


question, | 


In comparing water and rail routes from various 


inland points to the seaboard, they show a difference of 
In 


winter months rail rates are shown to to be 44 per cent. 


24 per cent. in favor of water transportation. the 


higher than when water competition is in full force, and | 


charges west 


those east, 


The 


commission recommended to Congress, as a solution of 


except where influenced by canals. 


the ‘Cheap Transportation Question,” three water 


routes from the Mississippi valley to the seaboard—a 


northern, a southern and a central. The southern is 
completed by joining the great bend of the Tennesee 
with the head waters of the Altamaha river, reaching 
the seaboard a short distance below Savannah. 

rt 


by means of t 


1¢ central connects the Ohio with the James river 
The 
but the connecting of the great lakes 
Mississippi river. 


he Kanawha river and a short canal. 


northern needs 


with the There are two natural 


routes between Lake Michigan and the Mississippi river, 
mn 


through Wisconsin and one through Illinois. Each 


requires slack water in connection with a short canal. 


Both routes have been under progress of construction 
for a number of years. 

The Ilinois route consists of the Illinois river and a 
canal ninety-six miles in length, connecting Chicago 


harbor with the river at La Salle. 


The canal was com- 
pleted in 1848 under the management of a Board of 
Trustees, who took possession June 26, 1845 and gave 
The 


general account of the board exhibiting all moneys re- 


. release deed to the State September 11, 1871. 


ceived and ¢ xpen led between these dates, shows their 
receipts to have been $11,008,508, and their expenses to 
have been $10,913,765. The canal is of the ordinary 


capacity, has sixteen locks; with a total fall of 145 feet. 


fhe average annual tonnage for the last sixteen years is 
663,290, the greater part consisting of lumber and grain. 
This latter is carried for 21% mills per 1,000 lbs. per 


mile, and the former for 6% mills per 1,000 feet per 
mile. 
Che net proceeds to the State range from nine to 


twelve thousand dollars per annum, The usefulness of 


the canal being much impeded by low water in the Illi- 
n river, the matter was brought before the Legislature, 


nd “An Act for Canal and River Improvement” was 


approved Feb. 28, 1856. Three Commissioners were 
PI 
appointed and an appropriation o1 four hundred thousand 


dollars was made Feb. 23, 1869, to be expended in build- 
ng a lock and dam, and in dredging the river at the 
The 


o’ between gates and 75 


mouth of the canal. act of 1867 contemplated a 


} . a , 
LOCK “35 


in width, to be con- 
strutted of stone. On this basis the engineer in charge, 
D. C. Jenne, submitted the following estimate of the 
cost of a lock and dam to be located at Henry, 28 miles 


below La Salle. 


For construction of lock complete...........$292,100 
= " dam “ cea saw iuses 70,625 
Engineering and cortingencies...........0.. 36,272 
re Sn - 
Potal $395,997 


The contract was let to the lowest bidder, E. J. Sher- 
born & Co., of Chicago, for $ 


a 


361,720, who with consent 
of the commission transferred it to Millard Johnson, of 
Fulton, N. Y., Dec. 14, 1869, to be completed Sep. 1, 
1871. Owing to delays from high water, the work. was 
not completed until Jan. 11, 1872, adding considerably 
to the cost of the work, which fell, however, within the 

The improvement is of the most sub- 
i and gives seven feet of water at all points 


Lock 


appropr ition. 
stantial kink 


between La Salle and Henry. No. 2, located 


near Copperas creek, fifty miles below Henry, is now 
The plans adopted are those of the State 


3 
building. 


opted at Henry. 

Che general government in 1873 appropriated $100,- 
100 for the improvement of the Illinois river, $62,358.- 
60 of which, exclusive of engineering expenses, was ex- 


of Lake Michigan were found to be double | 
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pended in putting in the foundation of the lock at | 
Copperas creek. April 17, of the same year, the State | 
appropriated the proceeds from the canal and the lock 
at Henry to the furtherance of the work. Twenty-two | 
bids were received by the commissioners for the work, | 
exclusive of foundation, ranging from $495,095 to $267,- | 
219. The contract was awarded to the lowest bidder, 
Willard Johnson, of Fulton, N. Y., who had previously 


| contracted with the U.S. Engineers for the foundation. 


To begin the foundation of the Lock, a pit 500x110 
ft. was dug on the right bank of the river to a depth of 
12’ below low water, requiring the removal of 41,000 
cubic yards of earth. Three thousand bearing piles one 
driven in seventeen rows three 
feet apart in the row, and the rows three feet apart un- 
der lock walls and ten feet apart under lock prism; 
timbers 12’x12' were placed on eleven of these rows, the 
seven in the prism and the two under each wall, run- 
ning the entire length of the foundation and bolted to 
the piles ; on top of these transverse timbers were placed 
six inches apart, extending the whole width of the foun- 
dation ; under the lower miter sill the transverse timbers 
were placed close together; the timbers were bolted at 
every crossing and the spaces filled with concrete, from 
three inches below the bottom of the lower timbers, to 
the top of the upper, a depth of 27"; the whole was then 
covered with two layers of planking, the first 2144" the 
second 2° thick; transverse binding timbers 6°x8" are 
placed over the lock prism at intervals of 10’, and bolt- 
ed down with ragged bolts 20° in length, and on this 
foundation the walls of the lock are built. They con- 
sist of two parallel walls 476’ long, 72’ apart at the 


foot in diameter were 


base, connected at the upper end by two cross walls; 
tle first or breast wall is 614’ thick, the miter sill wall 
consists of one curve 18" thick laid to a curve of 80.83 
radius on the lower side, the upper side forming an an- 
gle with the main wall of 683°. The main walls are 
1014’ thick at the base; have a batter of 1-24 on the 
face, and a little over 4% on the rear, making the wall 
about five feet thick At the gate quoins the 
thickness is increased to 18’ at the base and 17’ at the 
top. 


on top. 
For a distance of 100’ at the upper end, the walls 
are carried to a hight of 26’, and for the remaining dis- 
tance, 21’. The walls are strengthened by buttresses 3’ 
thick at intervals of 15%’, below the lower 
gates 20’,and above the breast wall 15’. Joliet limestone 


extending 


is used; the face stone are cut to 4" bed in joints, and 
the backing to 1° bed and 2° joints ; all laid in the best 
hydraulic cement, with vertical joints grouted. From 
the head of the lock heavy rubble walls will extend, 
forming an entrance, that on the right will turn with a 
shoulder toward the shore joining a slope wall protec- 
tion to a guard bank ; the other, on the river side, will 
extend 100’ up stream, flaring out from the line of the 
main wall 15’, then forming a pier head of 8’ radius and 
running back parallel with the main wall, to a similar 
pier head at the foot of the lock. This enclosed area 
forms the right abutment of the dam. 
are built on timber grillage. 


All vertical walls 


The gates will be 21’x43’, built of white oak timbers 
ranging from 6"x12" to 12°x12"; will have a thickness of 
28" at the heel and with the segmental timbers will be 
42° at the center. The whole is faced with 2°x10" plank, 
placed vertically. The gates are securely trussed, and 
supported by four rods running to the top of a cast iron 
pillar 8' high securely anchored on the coping of the 
wall. The valves for filling and discharging the lock 
will be placed at the bottom of the gates; are to be 32 
in number, 30 of which will be 2.5’xq4’.. They are to be 
worked from the top of the gates and will fill or dis- 
charge the lock in 314 minutes. 

The gates, like those at Henry will be operated by 
capstans and spars, and can be opened by two men in 
four minutes. Time of lockage at Henry, including 
collecting of tolls, rarely exceeds 30 minutes, or about 
one-third the time usually consumed at similar improve- 
ments. 

Both locks have a length of 350’, width of 75’, give 


7’ of water over the mitre sill and will pass twelve ordi- 
nary canal boats at one lockage. 

The dam will be similar to the one at Henry, which 
is made of timber cribbing and filled with stone ; will 
be about 650’ long, 12’ high, witha base of 45’, an 
apron of 25’ and a drop of 6’. The apron is to be on a 


level with low water; the cribbing will be sheeted on 


either side with piling and filled in above and below 
with rubble. 
































The present contractor, Mr. Archibald McArthur of 
Chicago, who assumed the contract from Willard John. 
son, July 1, 1875, was to complete the work by Jan. 
1876. Owing to continued high water, little has been 
done this season, excepting delivery of material. It is ex. 
pected that the work will be completed by the close of 
the season, excepting the dam. The water this season 
has reached 16.2’ above low water mark and stood 8.</ 
on Aug. 5th. The cost of the entire work is estimated 
at $400,722. There remains about $100,000 worth of 
work to be done. The river from LaSalle to the mouth, 
a distance of 230 miles, has a fall according to the gov. 
ernment surveys of 1866 and 1868, of 29.5’. Three 
more dams will make the river navigable for all boats 
traversing the Upper Mississippi. Estimates on the 
cost of the improvement of the entire river have been 
made and found not to exceed $12,000 per mile, includ- 
ing appropriations made by the General Government. 

a 
On Railroad Accounts and Returns. 





A pa er read before the American Society of Civil Engineers 
by Willidm P. Shinn, Member of the Society. Presented June 
2nd, 1876. 
In the report of the Railroad Commissioners of Mas- 

sachusetts for 1875 as wellas in previous reports, special 
and needed mention is made of the great defects in the 
keeping of accounts by railroad companies, and of the 
total want of reliability of returns based on accounts so 
miscellaneously kept 

Having had a large experience in railroad accounts, 
and from a personal investigation of the affairs of many 
railroad companies, having learned that lack of any sys- 
tem of accounts worthy of the name is the rule, and _ its 
existence the exception (particularly on the old and long 
established roads), I beg to offer the following sugges- 
tions. 

As to Accounts—they being the basis from which re- 
turns are to be made, and the returns being worthless 
unless accounts are correctly kept, it would seem to 
logically follow, that if the State is authorized to require 
returns, and does require them, it should also require 
that certain general principles should be observed in 
keeping the accounts from which returns are to be made, 
and on the correctness of which returns depend. 

I suggest as proper requirements in keeping 
counts that— 


of ac- 


1°. Earnings should be shown and reported rather 
than receipts, as a large proportion of each month's 
‘earnings ” only become “receipts” in the following 
months. 

2°, Expenses should include all liabilities incurred for 
services rendered and materials used in the current 
month, and other liabilities liquidated in amount, regard- 
less of when they are paid or payable. 

3°. Maintenance should include the cost of labor and 
materials expended, such as may be necessary to make 
and keep the track, machinery and structures “as good 
as new,” less the market value of the old materials re 
leased from use. 

4°. Construction should include only actual addition 
in extent to tracks and structures, real estate, &c. 

5°. Equipment should include only actual additions 
in number to engines, coaches, cars, &c., the original 
number being kept filled by rebuilding, &c. 

6°. Betterments should consist of the actual difference 
in value, between wmproved track, structures or equip- 
ment and the cost of replacing those worm out, with 
others of same quality as were originally constructed— 
such as steel rails in place of iron, brick and stone build- 
ings in lieu of wood, &c, 

7°. Liabilities should include all expenses incurred 
and construction, betterment and interest 
which may be unpaid at date of report. 

8°. Assets should include all earnings or income 
earned but not collected or become receipts at date ot 
report. 

g°. Znterest should include all interest due or past due, 
whether paid or unpaid at date of report. 

10°. Cost of operating should be made up from ex- 
penses and exclusive of all de¢terment expenditure. 

Accounts so kept, and in which the companies were 
required to report the specific tracks structures, &c., 
charged to construction and equipment, and the items 
for which betterments were charged, would be incapable 
of manipulation in the manner and to the*extent set 
forth in the Massachusetts report, and returns based 
thereon would give a volume of information now sought 


lialilities, 
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for in vain in State reports. The system for keeping | 
them is now in operation on several leading lines in the 
West, and it is as simple as it is comprebensive. 

As to returns—the careful investigator into railroad 
economy will look in vain through all the volumes ot | 
State reports to find data upon which to base any cal- 
culations as to actual cost of traffic or the economy or 
otherwise of its transportation, for the following (as well | 
as other) reasons, viz: 

Most railroads have a traffic largely preponderating | 
in one direction—much ot the traffic transported in that 
direction must pay (if it is to realize a profit) not only | 
the cost of its transportation, but also that of returning 
an empty car. 

Nothing bearing upon this fact appears in any of the 
State reports, so far as I am aware, and nothing is more 
absolutely necessary to a correct understanding of the | 
business of a railroad and of the economy with which its | 


| 


traffic is moved. | 


I therefore suggest as additional items tobe embraced | 
in the returns : 
1. Mileage of loaded cars in each direction. 
2. re “ empty “ _ 
. Ton mileage of freight in “ . 


each direction. 


~ 


passing over whole road in 


Earnings from freight in each direction: 


nn 


yt 


». Earnings from passengers in each direction. 


Passenger mileage “ 6 vd 
8. Terminal expense chargable to freight. 


“a “a “ | 


9. passengers. 
The above are the most important items of informa- 
I 
° : | 
tion omitted, although there are others which would be | 


desirable, but not so absolutely necessary. 
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the workman. The knowledge of the physical proper- 
ties of bodies, the mathematical propositions of “‘applied 
mechanics,” the principles and theory of machinery, the 


| construction, form and adaptation of parts in various 


machines themselves, with the functions they accomplish, 
can be acquired, to a great degree, by study; but the 
capabilities of the manipulations of the workshop or 
work bench will yet remain a mystery, to be unraveled 
mainly by experience and observation. 

In a general sense in the history of mankind, the 
question of education, or its methods, is not a new one. 
Each generation, for itself, must be taught and must 
iearn, precisely what was learned by the preceding one ; 
and the race in life of the young man will have com- 
menced just when that of his father did. Possibly, 


| sometimes a small increment of knowledge has been 


gained, and civilization, in its strict meaning of aggrega- 


tion of people in cities, has taught some one generation 


| lessons in social demands or developments. Education 


will have followed, and through a series of generations 
the children will have commenced at a new standpoint, 
and a new progress in the arts and sciences has been 
attained. In the arts, this education of the artisan has 
generally been traditional—from father to son—from 
master to apprentice ; and when, by turbulence and war, 
the peace-loving and comfortable citizen has been de- 
spoiled of his luxuries and comforts, by those who have 
not known enough to create them for themselves; the 
unrecorded knowledge has been, for a time, lost : 


to be 


| acquired again, “under protection of sword.”  Fre- 


quently, the conquerors have protected and employed 


| the workmen, in more or less enslaved conditions ; put 


| with the absence or uncertainty of a free reward, the 


arts have languished, and have almost, if not entirely, 





But the requirements and forms of returns do not 
agree in any two States, and this fact, while it baffles 


the investigator who seeks to compare the results of 
operating roads located in different States, also causes | 
railroad companies whose roads extend through or into | 
several States much trouble in rendering their returns, | 
particularly as they are required to be rendered to differ- 
ent dates, thus: Ohio report is to June 30th; Pennsyl- 
vania report is to November 1st; Illinois, New York and 
Massachusetts each to September 30th. 

Most railroad companies end their fiscal year at De- 
cember 31st, but as Legislatures generally meet in De- 


cember or January, returns cannot be made to Decem- 


ber 31st, tabulated, and reports prepared in time to lay 
betore the Legislature, hence the diversity in dates. 
As railroad companies require two months at least to 


perished—carrying with the loss, the civilization which 
originally engendered them, and extending the ruin to 
the victors themselves. A more stable condition of 
society, where the soldier has not been the ruler, has, in 
modern times, guarded and fostered the arts and all de- 
rived learning; and the last three or four centuries, 
| whose record we have, or are acquiring, has shown a 
development and growth of the arts and sciences, in un- 
exampled rapidity and magnitude. 

The past hundred years alone have witnessed, as seen 


in the amazing retrospect, the wonderful substitution of 


| for skilled labor. This has occurred progressively, in 
; the three generations of human life and work which 
| embrace the century, in a kind of geometrical progress- 


| ion for any successive divisions of this period of time. 





close their accounts and make up their returns, and 
should have three, the most satisfactory date to which 
returns should be made would be June 30th, giving the 
companies until October Ist to make them, then the 
commissioner or other State officer would have two to 


three months before the Legislature meets, in which to | 


tabulate, review an | digest. 

That these reforms would meet the views of the ac- 
counting officers of the railroad companies, I fully be- 
lieve, and to accomplish them, co-operation between the 
various State Commissioners is required. 

To bring this about, I would suggest the appointment 
of a committee of the Society on “uniform Accounts 
and Returns of railroad companies to State Commission- 
ers,” with authority to correspond with the Commis- 
sioners of the several States, and to arrange for a meet- 
ing with them to consider the steps necessary to the 
adoption of this desirable improvement 

I have before taken occasion to state to the Society, 
and I now repeat it as my view, that the railroad com- 
panies of the country may be relied on to give to the 
people of the country the advantage in lower rates of 
transportation, of all improvements made and econo- 
mies effected, and it is to investigations scientifically 
made on data known to be reliable that we are to look 
for such improvements and economies, hence the im- 
portance of establishing the State returns on a correct 
basis. 

———_—_——__+<>o—_——_——_ 
The Technical Education of the Mechanical 
Engineer. 





Amongst the requirements of knowledge by the me- 
chanical engineer, under which title is meant he who 
should undertake the direction of mechanical construc- 
tion, not the least important is that he should be thor- 
oughly informed in the capability of the handicraft of 


The apprentice of one hundred years since, acquired 
| by experience the teachings of his master, but applied 

his labor not wholly to the production of the finished ar- 
| ticle of trade, but in part to the production of machines 
which were substituted for his hand tools and hand 


| labor. The grown workman, who was fifteen years 


| later the personator of supposed apprentice, imparted | 


his traditions and acquirements to a new apprentice, 
who, by the introduction of machinery, was no longer 
called upon to exercise all the skill, care or thought, 
that his teacher had been called to employ, because the 


machine had supplemented his tools; another succession | 


on hand labor, until now the ability of the mechanic | 


| 

and another followed, each time has the machine gained 
| conic more in the use of the machine than of the 
|hand. With this progress of mechanism has followed 
| manufacturing, and much of the teaching of the later 


mechanics has become in the use of special machines, 


confined to distinct processes, to the nearly complete | 


neglect of handicraft or artisan skill. Manufactories 
and machines have called into existence a new class of 
skilled workmen, who shall have learned how to make 


available, and possess the ability, to bring into novel or | 


repeated practice, the acquisitions in mechanical skill of 
all kinds ; and these men are our mechanical engineers. 

The distinguished men in the field of mechanical en- 
gineering of to-day, have grown into these positions: 
The most of their elementary learning has been derived 
in the workshop, and from the workman, by the tradi- 
tional method, and their education has been attained in 


the experience of failure and success which attends new | 


efforts. The more work a man does, the more mistakes 
he will make ; long years of practice have evolved /ypes 
of machines, each detail of which, is an especial result 
from the labor and intelligence of individual mechanics, 
and the knowledge of the accomplishment or its meth- 


machinery for handicraft—of mechanical performance | 


| ability or executive direction which causes a you 


ods, yet unrecorded or described, exists only in some 
directing mind whose capability to apply them consti- 
tutes the engineering faculty. The patent records, old 
and new, cover a small, very smal] part of the mechani- 
cal development of the century, so small that it can al- 
most be said, with truth, that no valuable machine, 
nrocess or apparatus now is, or ever has been covered 
by any valid or strictly equitable patent claim—so small 
that these records are never read either as the total of 
history, or as a complete exposition of any one appliance 
in mechanism. Descriptive literature is equally at fault 
in the completeness and practical application of the 
knowledge which has been gathered in it 


S page 





there remains as the only reliable basis of action by the 
mechanical engineer, only his appreciation of the capa 
bilities of materials, both as materials and in manipula- 
tion ; the latter being either performed by the workman 
or by the “machine tool.” 

It is easy to see how this knowledge has been acquir- 
ed by the present holders of it, but it is obvious that 
the same path is not open to their successors. The 


large workshops and manufactories have divided labor, 





in following out their legitimate end of prot 


come the “operative” or overseer of the 


machine, with the least of manual or intel 





left to humanity. This operative can scarcely be called 
a workman, and it is very sure that nothing except the 


possession of the highest mechanical 





him to become an engineer, even if chance gives him an 
opportunity to develop the ability, and at all events it is 
sure that the mechanical engineer of the future who 
shal] rival foreign and other competitors in accomplish- 


ments, will have learned in another school. . Not only is 


the operative of the special machine thus debarred from 


attainment of knowledge, but the workman in the ma- 
} 


cl + t} 


line shops, at the smiths’ fires, in the pattern room, or 





the foundry, all in their constancy of labor at their 
divided branches of industry, are precluded from ac- 
quiring general knowledge. Possibly the foreman of a 


gang of men, or the draughtsman in the office wherein 
the work is originated, may have the desirable opportu. 
nity to witness labor and accomplishment, but the deri- 
vation of foremen and of draughtsmen is ceasing to be 
fiom the ranks of the operative workman. 


Given the educational basis which is now re« 





as needful for a civil or mechanical engineer, how is the 


young man to become a foreman or a draughtsman, in 
the completion of his course of instruction? Given the 
ng man 
to be selected from out of the group of working opera- 
tives to act as foreman; or the mechanical per¢ eption 


which has elevated the youth from the bench to the 


ige of books 


requisite for him to become a directing engineer? These 


office desk, how is he to acquire the knowle 
are the questions to be answered. 


There are those who lay great stress on the value 





of the old institution of apprenticeship, the return to 
which is in some way to be supposed to restore the 
capability of acquirement of engineering knowledge to 
the present generation, on a footing similar to that pos- 
sessed by former ones. This view has been advocated 
| very recently to such effect, that a special act of the 
Pennsylvania legislature was passed at the last session 
(of 1876), offering extraordinary legal safeguards, and 
immunities from responsibility, unknown to the old 
common law, to manufacturers employing apprentices. 
| If these apprentices shall be really taught as of old in 
the entire art and mystery of their several occupations, 
in all that the master knows, shall be cared for, bodily 


and mentally and above all morally, during their ap - 


| prenticeship, so that when they become journeymen, 
they will (if they have been dilligent youths) be fitted to 
become masters themselves—not mere laborers—then 


this law may bear the promise of satisfactory return, 
| But when the obligations of equitable apprenticeship 
upon the masters, here asserted are admitted, it appears 
almost certain that the results of this apprentice act, 
will scarcely fill the expectations of some of its advo- 
cates and friends. 





In every grade of workshop in England, and espec- 
| ially in the engineers’ shops (as the machine shops are 
there denominated), as well as in the offices of the civil 
engineers, student apprentices or articled pupils are 
employed. With regard to the former of these, there 
are many reasons why a similar practice has not been 
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The first of | 
these reasons is the comparative absence in England of | 


and will not be followed in this country. 


that destructive rivalry in mechanical business which | 
The 


mated value of the mineral in that country, have been 


exists in America. for labor, and the esti- | 


| 
j 
| 


so low, and the application of machinery so much in | 


rates 


advance, (at least until ecent years of the century) that 
England has led the world for a market. The estab- 


lished product of an English workshop, has at all times 


possessed what might be called a good will. Few of | 


them will purposely rival, in the same way, another in 


the production of whatis the regular manufacture of the | 
one, and but the exceptional demand upon the other ; | 
and purchasers are yet more chary in the acceptance of | 
work from inexperienced makers. A man can be gen- 


erous who has an abundance; he can be just, where he 


is sure of just dealing in return. Perhaps the condition 
of abundance has more relevance to the subject under 
Not American | 


manufacturers would accept educated, clear headed, in- 


discussion than that of justice. many 
telligent young men as student apprentices, to learn 
from their workmen, their machines and their processes, 
the art and mystery of their business. Beside this the 
condition of the student apprentices amongst the work 
man in one of our shops, may be regarded as too 
anomalous to the habits of the average American work- 
man or foreman, to be supposable in actuality. The sec- 
ond method for obtaining practical experience —that of 
the articled pupil—suffices in the office of the engineer, 
but is far from satisfactory as the method to learn the 
In 


this country, at this time, there are no articled pupils, 


value of the workshop manipulations, to the pupil. 


and even students in engineers’ offices are rarely to be 
found 

Neither a return to the system of apprentices and 
masters, nor the adoption of the method of pupilage in 
an office, presents the least prospect of affording the ed- 
ucation of the business engineer in the future. 

Che simple question follows, why should not a boy be 
taught practical mechanics in the school? and this ques- 


There is no 





| Traer to Grundy Center, in Grundy county, Iowa. 
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The Gilbert elevated Railway Co. have been enjoined | thoroughly under way. The ties are on the ground and 
not to build its road along Sixth Avenue, New York | the iron is being rapidly shipped for this division. 

City. The Holyoke (Mass.) narrow gauge railroad survey 
| having reached Hartford, the engineers have decided to 
push it through to New Haven and tidewater. They 
find it 32 miles from Holyoke to Hartford, and the 
route very feasible. Then they are going to survey over 
to Amherst from Holyoke with the idea that the Massa- 
chusetts Central will ultimately be built as a narrow 
gauge road to connect with the Southern Vermont 
scheme, and so trunk narrow gauge lines from the Con- 
necticut valley ultimately find outlets at Boston and 
New Haven. But we won't build them all, this year — 
Springfield Republican. 


A dispatch from San Francisco of Sept. sth, says 
The last rail of that portion of the Southern Pacific 
Railroad connecting this city with Los Angelos was 
laid this afternoon at Langs station, 42 miles from Los 


There are 2,000 miles of narrow gauge Railway pro- 
jected in Texas, and a portion of each line is under con- 
struction. 

It is rumored that the Erie & Chicago line will be 
shortened by running via Mansfield, Ohio, instead of 
Cleveland as heretofore. 


Two narrow gauge engines for the South Pacific coast 
railroad passed Council Bluffs Aug. 29. Two more are 
to follow in a few days. 


Over 32,000 tons of American steel rails have been 



























received in San Francisco from New York during the 
past year for the Southern Pacific railroad. 


The steamer Ontario is en route for Fort William, on 
Thunder Bay, Lake Superior, with a second locomotive 


and six flat cars, for the Canada Pacitic Railway. Angelos, in the presence of a large concourse of specta. 


tors, including a party of prominent railroad men, city 
officials, capitalists, journalists, etc., from this city. A 
force of 5,000 laborers was present, who laid the last 
thousand feet of the track in five minutes. Chas. Crock- 
er, president of the Southern Pacific, completed the 
work by driving a golden spike with a silver hammer 
presented by the city of Los Angelos. At the conclu- 
sion of the ceremonies the party continued its journey 
to Los Angelos, where they will be entertained as guests 
of the city this evening. The road is now completed to 
within 100 miles of the Colorado river, which will prob- 
ably be reached before the close of the year. 


A road (narrow gauge), to run from Jonesboro to 
Walnut Ridge on the St. Louis, Iron Mountain & South- 
ern Railway, has been incorporated in Arkansas. 


The preliminary steps have been taken to extend the 
Pacific Division of the B., C. R. & N. Railway from 


Track-laying is progressing on the Chicago and Lake 
Huron road in Michigan at the rate of over a mile per 
day, at which rate the road will reach Vernon Junction 
before the 25th of this month. 


Trains will commence to run on the Southern Pacific 
Railway from San Francisco to Los Angelos, 490 miles, 
by Sept. 15th, making the trip in 20 hours. The road 
will be constructed to Fort Yuma, 250 miles, at no dis- 
tant day. 


Articles of incorporation have been signed for a Com- 
pany to build a standard-gauge railroad from Waterloo 
Valley, Nebraska, or some other feasible point near 
Omaha on the Union Pacific, through the counties of 
Saunders, Butler, Polk, etc., to be extended in the direc- 
tion of the Republican Valley. The county-seats, Wau- 
hoo, David City and Osceola, will be stations on the 
line. The parties interested in the proposed Company 


Work is steadily progressing on the Western North 
Carolina Railway from Old Fort (N.C.) to Ashville. 
The work is largely heavy cutting and tunnelling. 1000 
feet of the Swannannoa tunnel is completed leaving 
800 feet yet to be finished. 





tion carries with it its own reply. reason 
why constructive mechanism should not go hand in 
hand with applied (mathematical) mechanics, or why 
manipulation should not be taught at the same time with 
the properties of materials in the lessons of the school. 
In accordance with these views, within the past few 
years, several of our American colleges have established 
and 


classes professorships in conjunction with their 


courses in technical learning. Amongst these, the Shef- 
field School at Yale College, New Haven, Conn; the 
Cornell University at Utica, N. Y.; 
tute at Hoboken, N. J.; the Free Institute at Worces- 
ter, Mass., are prominent examples. 


the Stevens Insti- 


Other technical 
schools have, in different degrees, pursued the handicraft 
culture of their scholars. 

But in thoroughness of teaching, and especially in ex- 
hibition of attained success, there is now presented to 
the admiration of all mechanics, at the Centennial Ex- 
hibition, a special example from a foreign lanc, which 
should induce emulation. The exhibit made by the 
Imperial Technical School of St. Petersburg and Mos- 
cow, demonstrates the feasibility of so educating pupils, 
that when they pass out from the doors of their school, 
they will have become at once scholars in their learning 
from books, and proficients as educated workmen in the 
varied branches of the workshop. These young men on 
leaving college are quite as able to demand work as 
journeymen, as the average of mechanics when out of 
their time, for they will have—must have—peformed by 
unaided effort, such feats in workmanship, within limit- 
ed times for accomplishment, as none but skilled work- 
men can do. The demonstration of the Russian schools 
is, that this practical instruction can be given in the 
fullest range and quality, not only without intefering 
with, but positively to the advancement of, other indis- 
pensable professional studies. From such an example 
there should not be the least hesitancy in following the 
same course in the technical education of the American 
mechanical engineer.—Fournal of the Franklin Insti- 
tute for September. 

<> -- 
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The Sioux City & Pembina Railway will be completed 
to Calliope by Sept. 15th. 


Steel rails are now laid the entire distance from Pitts- 
burgh to Dennison, on the Panhandle. 





are all interested in the Union Pacific Company, and 
the principal owners of that road, Oliver Ames, Sidney 
Dillon, Jay Gould and others, have pledged the money 
to construct the road. They have authorixed Mr. S. H. 
H. Clark to guarantee the construction of the new road 
to Wauhoo, twenty miles, by the Ist of January next, 
and similar guarantees will probably be made providing 
for its construction, at the earliest date possible, through 
Butler_and Polk counties. The Company proposes to 
ask a moderate amount of bonds in aid of the enter- 


prise from the counties traversed. 
Foreign Intel 
















It is reported that the Chicago & Northwestern Rail- 
way will enter the field against the Chicago & Rock Is- 
land, the Chicago, Burlingon & Quincy and the Chicago 
and Alton, for Colorado business, proper arrangements 
having been made with the Union Pacific. 


Springfield, Mass., has at last decided a controversy 
of over thirty years standing in regard to the Bridge 
street crossing of the New York, New Haven and Hart- 
ford Railway. The roadway is to be depressed seven 
feet and the track raised six feet, making an overgrade 
crossing. 

At Van Buren the Little Rock and Fort Smith Rail- 
road Company is rip-rapping the river front in order to 
save the depot grounds. 


ligence. 

A company is organizing in France to lay another 
They will put in three or four | trans-atlantic cable. 
hundred cubic yards of rock, making about fifteen hun- 
dred lineal feet. The rock is taken from the cuts in the 
Ozark mountains. 


A steam carriage has made its appearance on the 
streets of Paris and is well spoken of. 


The acqueduct from La Vanne to Paris, France, 135 


The first installment of 155 tons of iron for the exten- | miles long is built almost entirely of beton corjuet. 


sion of the branch of the Green Bay and Minnesota 
road, from Onalaska to La Crosse, was received at Green 
Bay, Wis., Sept. 5th. 
few days. 


A canal has been projected to unite Berlin, Prussia, to 
the Bay of the Oder in the Baltic. Its length will be 


The remainder will arrive in a 75 miles, and cost £2,000,000. 


It is expected the track will be laid before 


The new railroad between Osaka and Kioto, Japan, 
the end of the month. 


thirty miles long, was opened during the month of Au- 


itts . i yi . . . 
Pittsburgh people are much exercised over what they gust, and is now in regular operation, 


consider unjust freight discrimination, and are seriously 
considering the building of a road from that place to 
some point on Lake Erie, and to connect it with the 
Baltimore and Ohio, thus giving them a shorter line to 
Chicago than the present Pittsburgh and Fort Wayne. 


The new line will be called the Pittsburgh and Lake 
Erie. 


The British Colonies in South Africa now have about 
300 miles of railway. A line 150 miles in length was 
recently opened from Cape Town to Worcester. 


Engineers report the result of the soundings in the 
English channel, for the tunnel from Dover to Calais, 


| 
| 
| very satisfactory. They will be finished by the end of 
The Iowa Southern and Missouri Northern Railway this month. 
Company has purchased of the Chicago and Rock Is- 
land Company the branch road from Des Moines to 
Indianola and Winterset. The purpose of the C., I. S. 
and M. N. is to purchase the Rock Island line from Os- 
kaloosa to Washington, extend the road from Washing- 
ton to Davenport, from Oskaloosa to Carlisle, and from 


Indianola to Allerton, 


For the month of June, 18 Cornish pumping engines 


reported, the average duty of the whole being 51,600,- 
ooo foot pounds per cwt. (112 Ibs.). One, “West 
Wheal Seton—Harvey’s 85 in.,” gavea duty of 67.1 
million. 

The disagreement between Virginia and Maryland as 
to their dividing line will probably be settled this month, 
at a meeting of the arbitrators at Cape May. The space 


claimed by each is mainly water, and valuable because 


The Dayt 1 Southeast il 
he Dayton and Southeastern (narrow gauge) will ic contains lange bails of ovetens. 


probably be pushed to completion by Oct. 1st. The 
tracks are laid six miles from Xernia and the grading 
and bridging is finished from that point to Washington 
Court House. Between Dayton and Xenia a large 
amount of grading remains to be done but the work is 


The German Government has recently-built a military 
kitchen 1,000 ft. long, the machinery of whicl is driven 
by two 1,800 H. P. engines. It is capable of reducing 
to portable limits, 170 oxen, grinding 350 tons of flour, 
and making 300,000 loaves of bread per day. 
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Work on the tunnel across the British Channel is to 
begin on the Ist of July, 1877. The tunneling machin- 
ery to be used can bore a drift nine feet in diameter 
across the channel in two years at a cost of $4,000,000. 
Four years more and an additional outlay of $20,000,- 
ooo will complete the tunnel. 

The enlargement of the New York canal locks as 
proposed in the boatmen’s memorial to the Legislature, 
is the most practical cana] improvement that has been 
advocated for a long time. The proposition is to length- 
en the locks so as to admit two boats at once, thus ex- 
pediting the passage and placing the canal in a condi- 
tion to introduce barge towing. —Buffalo Commercial, 

M. Louis Say, writing to the Secretary of the French 
Geographical Society, announces his intentions to make 
a new journey of exploration in North Africa with M. 


Largeau during the coming winter. The chief object 


is to endeavor to open up the commercial routes between 
the basin of the Niger and Algeria and to make the 
ports of the French colony the outlets of these lines. 


The London & St. Katharine’s Dock Company are 
at present engaged in an extension of the Victoria 
Dock, the intended enlargement being upward of go 
acres. The water area will be 7,640 ft. by 540 ft., en- 
tered from the river by a lock, 800 ft. by 80 ft., opened 
and closed by gates operated by hydraulic power. The 
facing of the dock will be of granite, 30,000 tons of 
Portland cement will be required. The estimated cost 
is £1,000,000, and the time of construction 3 years. 


On Aug. 11, the English Government advertised for 
proposals for the ‘‘Vanguard” sunk on the Kish Bank 
by the ‘‘Iron Duke,” tenders to be received on the Ist of 
November. The ship is to be sold as she lies, two- 
thirds of the purchase money to be due in fourteen 
days and the remainder in six months. The Govern- 
ment engages to buy of the contractor all the guns, pro- 
jectiles, anchors, and chain cables, and will be prepared 
to consider favorably other offers for stores, etc; all 
other property of the ship and the ship itself to belong 
to the contractor. The Government will also consider 
propositions to raise the ship itself. 


M. Janssen, the famous French astronomer, takes 
daily photographs of the sun at his observatory at 
Montmarte, with his celebrated revolver, the same in- 
strument he used in Japan during the late Transit. The 
solar photographs taken are nearly eight inches in diam- 
eter, which, under favorable circumstances he reduces 
to four inches in diameter. Special interest is being 
taker now in observations of the solar surface as, ac- 
cording to the advocates of the eleven year period for 
the maximum and minimum of sun spots, we have near- 
ly reached the minimum period, when there should be 
very fewif any spots visible on the sun’s disc. 


The Spanish government has appointed a commission 
to inquire into the physical conditions and possibilities 
of the Philippine Islands. A professor of botany is to 
accompany the expedition to report on the nature of the 
flora of the interior, and on the condition and extent of 
forests. A careful survey is to be taken of the entire 
group and a map, drawn up on a large scale, is to be 
published. The mountain ranges are to be the objects 
of a specia] investigation ; the hight of all the salient 
points is to be accurately ascertained. and all traces of 
metallic products to be noted. The officers in charge of 
the expedition are to take such notes of observation as 
shall enable them on their return to draw up an exhaus- 
tive monogram on the entire physical condition of the 
islands. It is to be expected that many branches of sci- 
entific inquiry will profit by this research in a so long 
neglected and most interesting region. 


The reduction of the English observations of the 
transit of Venus is proceeding vigorously under the su- 
perintendence of Capt. Tupman. The amount of work 
involved has been marvelous. About five thousand 
transits of stars were taken for the correction of clock 
and instrumental errors. The longitude of the stations 
at Mauritius and Rodriguez were measured from Suez 
by Lord Lindsay with fifty chronometers; and Mr. 
Burton has made more than six thousand microscopic 
measures to determine the optical distortion of the 
photo-heliographs. It is self-evident that a considera- 
ble time must elapse before the final result, even of the 
British observations, can be made known ; and it is not 
as yet decided whether a separate value shall be deduced 





ENGINEERING NEWS. 





295 





from these, or whether they are to be combined with the 
results of all other nations. 





— 


Contractors’ Intelligence. 


Since 1840, £25.548,703 has been spent on the | 
churches of England and Wales. 


Six thousand unoccupied houses in Glasgow, Scot- 


land. Cause, speculation building. Is there a Chicago 
in Europe? 

Work is soon to commence at Jonesboro, Craighead 
county, Ark., on the Memphis & St. Louis narrow gauge 
railroad. 


Several contractors left Little Rock, Ark., Aug. 31st, 
for their work in the Memphis and Little Rock rail- 
road bottoms. 





Winona, Minn., has now over three miles of water- 
mains laid, the contract for laying the last 8,000 feet 
having been completed on Aug. 29. 

The Institute of Technology at Boston is about to 
establish a course in practical mechanics on the Russian 
system of actual shop instruction. 

The sleeping car companies are finding it very diffi- 
cult to furnish coaches to supply the demand, more es- 
pecially over the lines traveled in reaching the centennial. 

A large iron bridge has been completed across the 
White river on the Wisconsin Central Railway. It is 
1,525 feet long, 107 feet to the top of the rails, and cost 
$200,000. 

The Chicago Common Council is now wrestling with 
the gas question. As the cost of the city lamps is 
something over half a million per year, the subject is 
one of some importance. 

The railway bridge over the Kishwaukee river at Bel- 
videre, Ill., on the Beloit division of the Northwestern 
road, has become unsafe, and the companv is now en- 
gaged in putting in a new one. 


Probably the largest belt ever built is one just com- 
pleted by Wm. Sellers & Co. of Philadelphia. Itisa 
double leather belt, 200 ft. long and 60 in. wide, requir- 
ing 200 hides and weighing over a ton. 

The spire of the new Fifth Avenue Presbyterian 
church (Rev. Dr. Hall’s), New York, was finished a 
few days ago, the capstone having been put on ata 
hight of 286 feet—two more than Trinity. 


The proposed Cincinnati and Portsmouth Narrow- 
gauge Railway will be 4o miles in length, and will run 
through a fine country via Mt. Washington, Raven's 
Corners, Forrestville, Amelia, Bethel and Georgetown. 


The Board of Public Works of Chicago on Saturday 
filed the bonds of Mackin & Wilson, contractors, who 
propose to pave North Dearborn street, from Illinois to 
to Indiana streets, to be paid for by private subscription. 


Cox Bros., contractors, received on Saturday, from 
the Board of Public Works of Chicago a final estimate 
for work on the land extension of the new lake tunnel. 


The work already done in this matter has cost $478,735. 


The new Territory Pembina, of which there is talk of 
erecting out of a portion of Dakota, covers 72,930 sq. 
miles. There are within its limits 5,000 miles of naviga 
ble waters, including the Missouri Yellowstone and Red 
rivers. 


The Washington Monument Society has voted to 
transfer the monument to the government. $230,000 
has been expended upon it and as the $200,000 appro- 
priated will hardly finish it, subscription books will be 
opened. 

Fitzsimmons & Connell, contractors, received an esti- 
mate from the Board of Public Works of Chicago on 
Saturday for work on the Fullerton avenue conduit. 
The total estimates so far on that work amount to 
$165,671. 

The King Iron Bridge Co., have recently contracted 
for the following bridges: For 600 feet of truss bridge 
for Lewiston, Pa., two arch bridges, one of 520 feet and 
the other of 300 feet for Iowa, and a smaller one or- 
dered for the city of Philadelphia. 


The contract to furnish material for and to construct 
the abutments and retaining walls of a bridge over the 
Potomac tunnel, at Baltimore, Md., at Argyle avenue, 
formerly Walsh street, has been awarded to T. J. Os- 
borne at $7.40 per cubic yard for masonry. 


— 
NN eee 


The work of constructing a bridge across the H udson 
river at Poughkeepsie, New York, will commence next 
week. Nearly $200,000 worth of lumber have been 
contracted for to build the first caisson, and stone has 
been purchased for the first pier. 

The Pennsylvania Transportation Company has 
given out orders for the 286 miles of 4-inch pipe requir- 


| ed for its oil line to the seaboard. Over 8,000 tons will 


be required, costing over $750,000. The pipe is to 


stand a test of 1,500 Tbs. to the square inch. The whole 


| is to be completed by the first of Dec. next. 


A bridge 440 feet long, costing $47,500, has been 
completed at Ottawa, Canada, by the Wrought Tron 
Bridge Co., of Canton, Ohio. The bridge consists of 
one truss span of 100 feet, two deck-arch spans of 74 
feet each, and one truss span of go feet, with two short 
spans for the approaches. The width is 531% feet. 

The new State House at Springfield, Ill. is nearly 
complete, about roo feet of the dome and some of the 
inside finishing remaining to be completed. The build- 
ing is 400x378 feet, and the dome is to be 312 feet 
high. The estimated cost is $3,500,000, but it will 
probably require an additional million to complete it. 

The Board of City Works of Brooklyn, N. Y., at 
their meeting Aug. 29, received from the Chief Engineer 
the papers, maps, etc, in connexion with the proposed 
grading and paving of Park Avenue, from Halsey 
street to Kent avenue, and from Spencer street to Nost- 
rand avenue. The estimated cost of the work is $14,- 
933-74- 

The old wooden bridge over Dale Creek gorge, on 
the Union Pacific Railroad, has recently been replaced 
by an iron trestle under the direction of Wm. Cliburne, 
Ast. Eng. Union Pacific. The gorge is 125 ft. deep, 
and 500 ft. wide, and the iron truss bridge is of 13 
spans, 40 ft. in length, supported on iron columns 111 

ft high. The iron work has been erected in less than 7 
weeks and without the detention of a single train. The 
wooden trestle was by no means in a dangerous condi- 
tion,the risk from fire being the cause of removal. We 
believe the iron work was constructed by the American 
Bridge Co. of this city. 

The American Bridge Company of Chicago, which 
has taken the contract for the construction of the bridge 
across the Hudson river at Poughkeepsie, has directed 
the chief engineer of the Poughkeepsie Bridge company 
to determine the position of the piers in the river, so 
that a thorough examination of the river bottom may be 
made, preparatory to beginning the work. The whole 
cost of the bridge and its approaches 1s estimated at 
$5,000,000. According to the terms of the contract, 
the construction company agrees to build the bridge, and 
to accept as payment $1,000,000 in cash, and the re- 
mainder in the securities of the bridge company. 

The first of September finds Contractor Wood just 
about ready to begin dredging the Cove at Providence, 
R.I. The dredger will be at work probably as early as 
Wednesday of next week. The preparations have nec- 
essarily been quite extensive. A strip of the Cove 
Promenade has been graded down to the water's edge ; 
cars and machinery brought here, and there has been 
built for the work, within less than two months, half a 
mile of railroad, four large scows, a small tank locomo- 
tive, a dam, two swinging bridges and a dredging ma- 
chine. The cars are like common dumps, except in be- 
ing much lower. The water in the Cove is not deep 
enough to allow the men to dredge wherever they like 
at first, but the dredge will have to dig its own way out 
into the basin. 

—_______.~-e———_— 
Water Works, Ancient and Modern.* 





BY E. H. D’AVIGDOR. 

The subject on which I propose addressing you is 
very wide, nor would I undertake it if 1 had not for sev- 
eral years past devoted much attention to it, both in 
theory and practice. In principle I fully agree with the 
opinion lately expressed by this Institution against any 
specialising of our profession. I am persuaded that a 
splitting up of our practice into a number of separate 
branches, such as railway, bridge, road, traffic, and hy- 

| draulic engineering, would only lead to narrowness of 
views and onesidedness which is inconsistent with the 
progress of general culture and enlightenment. In Eng- 





_* A course fps delivered at the Austrian Institution of 
Engineers and Architects, December, 1875, and January, 1%76 
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land practice as such has attained a level which is al- | 


most, if not entirely, unequalled in any other country; 
yet we find the same civil engineer taking up and carry- 


ing out the most varied works. 


In France theory is as 
perfect as practice in England. Yet there the ingenieur | 
des ponts et chaussees is called upon to design, execute, 
and report on every species of work from a railway to a 
But of course 


breakwater, from a culvert to a drain. 


circumstances arise which give one man more insight 


and practice in a special branch of our extensive profes- 


sion than in the other numerous ones; and, therefore, 


iithough I began by declining to admit that there should 


be special 


| water works engineers who do nothing else, | 
yet I may have been able in the course of my studies 
and experience to collect a few facts which may be new 
to some members, forgotten by others, and not uninter- 


| 
esting to those who have made water works and hydrau- 


lic construction their special pursuit. | 

The absolute necessity of pure wholesome water | 
for the preservation of human lite was admitted and 
recognized centuries, nay thousands of years ago, al- 


th ugh it has occasionally been forgotten for a time. 


No wonder then that the numerous examples of works 
for the water supply of towns, and the literature of the 
subject, make it extremely difficult to condense into the 


pace of a few papers an account of what has taken so 


many years to achieve. I have found it very difficult to 
classify all this matter and divide it into groups, so as to 
give a clear and general view of the whole subject, with- | 


} 


out at the same time, losing sight of many details of | 


construction which are most interesting to the engineer. | 
In 
order not to keep you too long, I will only mention that | 
Th 


but 


1 
l 


will youself judge whether I have succeeded. 


ive arranged my subject in a chronological order, 


may, in the course of the lectures, be occasionally 
’ 


blige 
obliged 


to speak of different modes of water supply with- 
out respect to time, since it is inevitable that an art like 
this, in which progress is not constant and continuous, 
does 


as we find in the history of the electric telegraph or of 


not supply a regular development of events, such 


railways 


Water works were known in the most ancient times 


' 


is an aqueduct supplying the fortress of Cairo, 


! 


which is said to be 3000 years old. The Greeks pos- 


sessed many and extensive aqueducts, but we have in- 
sufficient data to guide us, and can no longer be certain 


of the methods they used for supplying their baths and 


gymnasia with the large quantities of water they must 


have used, as their literature shows. The historical 
commencement of water works dates from ancient 
Rome. Very soon after the Romans had emerged from 


their early condition of mere colonists, if not marauders, 
is soon, in fact, as civilization commenced, they were 


dissatisfied with the water of their river, the Tiber. 


Three hundred years before our era they began search- 


ing for springs to supply good drinking water; we may, 


in fact, boldly assert that the Romans had thus early ar- | 
| 


usions on the subject of water which were 


1 Up to 


rived at conc 


as far advanced as our own a few years ago. 


|explam briefly the foundation on which the whole 


| ing supplied ancient Rome 2000 years ago. 


| other hand their manner of construction was very far 


| progress since their time by dint of our formule and our 


| are all too clever to learn Iam quite sure that at any 


| the Triumvir Appius Claudius later; the successive em- 





i 
1846 London drew the greater portion of its supplies | 
from the Thames, in places where the water was fear- 
fully poll 


i teeming and industrious, but not over cleanly popula- 


ted by the sewers and drains, in the center of 


tion; nay, up to this very day, many towns drink the | 
water of the very rivers into which they discharge all 
their sewers, without disinfecting it, for filtering is of 
But 


rough nation of peasants and warriors, were perfectly 


ittke use against organic matter. the Romans, a 


convinced 2200 years ago, that river water is not the 
best for drinking, and that especially river water pollu- 
ted by a large town is totally untit for human consump- 


mn. ‘These ancient heroes jumped at once to the very 


conclusion we have only attained after years of discus- 


sion and a prolonged contest with the power of prejudice | 
and indolence, notwithstanding our mastery of chemis- 
try, of medicine, and of the other natural sciences. They 
at once adopted springs as their sources of supply, and 


the map which you see before you and on which the 


different Roman aqueducts are marked, shows that they 


1 


I 
constant supply of good spring water into practice on | 


ut their convictions as to the necessity of a large and 
the grandest and most extensive scale. (This map 
will be published shortly with a full page of drawings.) 

Many descriptions of these magnificent works have | 
we have neither time, nor is this the 





appeared in print ; 


place, to examine them in detail. I propose only to call | 
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your attention to a few of the principles which guided | 
the Romans in these gigantic undertakings, and if pos- 
sible to dispel a few prejudices which seem to be still 
afloat on the subject of Roman construction. No des- 
cription however would be of any use, if I omitted to 


method of building in ancient Rome and its colo- | 
nies was based. Without the key much would appear 
inexplicable, doubtful, nay even quite wrong and impos- 
sible. The Roman mode of construction could not have 
been quite bad, since many aqueducts are the existing 
witnesses of the strength and perfection of their execu- 


tion ; 


and Virgo still supplies modern Rome, after hav- 
On the 


from perfect, as many antiquaries and enthusiasts would 
wish us to suppose. 

A great author has said, ‘“‘The Romans possessed 
more art than science.” We must remember that sci- 
ence was then quite in its infancy; higher mathematics 
were completely unknown ; the laws of nature were ob- 


scured rather than explained by an absurd if beautiful 


mythology; the simplest calculations were impossible; | 


It is 
no wonder then that the Romans worked by rule of 


in fact, there was no such thing as ¢heory at all. 


thumb only; but, then how they carried out their rule 
of thumb! We have certainly managed to make some 
scientific theories, but the step in advance which we have 
made sinks into nothingness when compared with the 
step they made in comparison to the times which imme- 
diately preceded them. I think we may still learn some- 
thing from the rule of thumb of the Romans; but if we 


rate it must be interesting to inquire what they did with- 
out formule and engineers’ pocket-books, and how they 
did it. 

The numerous drawings and photographs of the Ro- 
man aqueducts which exist everywhere, will show those 
who have not seen the remains, what they are now; we 
But 
in order to judge these works correctly, we must con- 


can easily judge what they must have been then. 


sider under what circumstances they arose. There was 


no special municipality or town government in Rome ; 


Rome was town (urbs), the government of Rome was 
also that of the civilised world. The Roman aqueducts 
were therefore all constructed either directly by the gov- 
ernment or by politicians who wished to obtain the fav- 
or of the populace, and built huge water works, which 
they gave to the public asa lawful piece of bribery. The 
latter was particularly the case in the provinces. 


Parliament built roads, drains, or water works to bribe | 
their electors ; the bribe of unlimited water was better | 


worth having than that of unlimited beer. Among the 
founders of the Roman aqueducts we find Marcus Agrip- 


pa, who was the Thwaites of Augustus’ reign; we find 


| perors sought to obtain the people’s favor by the con- | 


struction of similar works. Even Nero has left some 


beneficent traces of his government in the aqueduct | 


which bears his name. 


We | 
may almost wish the times back when candidates for | 
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The great principle of division of labor, which we are 
pleased to call a discovery of modern times, was, there. 
fore, already applied by the Romans. Still more re. 
markable is the enormous power exercised by the State 
over the above-mentioned guilds. They first arose 
among the workmen themselves, for the purpose of mu- 
tual assistance and support, and the Government, which 
had at first encouraged them, soon began to fear their 
increasing power. But instead of attempting to si 
press the guilds by force, the State wisely sought 
mould them to its ownends. They obtained certai; 


privileges in exchange for the obligation of always su)- 


ip- 


plying the Government with the required number and 
description of workmen ata fixed rate. They were 1 

lieved from a number of different rates and taxes, but in 
exchange they had to be drilled and incorporated in the 
Ni 
actual combatant duties were required of them; they 


legions, and to serve with them in time of war, 


were, however, employed in constructing flying or per- 
manent bridges, fortified camps, and military roads, etc. 
When the legion settled in a colony, the guilds obtaine 
grants of land and houses, but they were obliged to re- 
main and supply the colony with the skilled labor so 
urgently necessary for the construction of all civil and 


military works. By these and other means too long { 


r 


detail, the Government had constantly at its disposal an 
army of skilled workmen, and was enabled to execute 
works in an incredibly short time. Thus the celebrated 
Baths of Caracalla were commenced and finished with- 


in two years, notwithstanding the enormous area they 


cover, and the great variety of work required in 
them. 

The next point to be noticed is slave labor. Prison- 
ers of war, convicts and vagabonds were obliged to work 
for their wretched living, serving the skilled workmen 
of the guilds as laborers. They could be concentrated 
at any given place in countless numbers, and were, there- 
| fore, able, under the skilful guidance of the guilds, to 
master immense quantities of material, and by multipli- 
cation of hands, to move masses which are nuw trans- 
| ported with but few men, principally by mechanical aid 
Besides these slaves, there were families of bondsmen 
or serfs who obtained certain privileges, and received 
small allotments of land for their They 


were bound to serve the State when required, and their 


sustenance. 
usual duties consisted in the maintenance of the roads 
and aqueducts near which they were settled, but they 
were also often summoned to assist in the construction 
of new works. 

| Lastly, we come to the forced contributions or corvees, 
which under the Czesars had to be supplied by the pop- 
ulation through whose territory a new aqueduct or road 
was carried. These consisted principally, not of manu- 
al labor, but of the supply of carts and horses, of stone, 
sand, bricks, etc. It must not, however be supposed 
that these, or the other services were performed gratuit- 
| ously. The guilds, for instance, were extremely well 
| paid. The well-known engineer and antiquarian, Alfred 
Leger, has given himself the trouble to fix the wages of 
| labor in ancient Rome at the time of Augustus in terms 


of money of the present day by comparison with the val- 





In the provinces, pro-consuls 
or governors generally started the water-supply question 
and carried out the necessary works in the manner we 


| shall presently explain. 


The Romans had peculiar means for executing their 
gigantic works, and these means deserve special consid- 


eration, for they explain much in their method of con- | 


struction. There were 
guilds, which were perhaps the origin of the well-known 
medizval guilds; but the former had, in contradistinc- 
tion to the latter, fewer privileges, less power, and heav- 
ier and more numerous duties. There were guilds of 
carpenters for scaffolding, carpenters for timbering, car- 
penters for door and window jambs, joiners, turners, 
special carpenters for wooden partitions; ordinary ma- 
sons, masons for large ashlar, masons for small ashlar, 
masons for arches; stone cutters of different descrip- 


tions, each with their special work ; stone-hewers, stone- 


| breakers, stone-sawyers, plasterers, wedge makers, etc. 


In short, each man’s work was limited to an almost in- 


credible extent, so that each man obtained the greatest 
The | 


possible perfection in the execution of that work. 
mason for arches never did anything all his life but turn 
arches, the stonemason for small ashlar never had a 
larger stone to tackle. 


in Rome a number of trade | 


| ue of wheat, considered as the staple of consumption. 
He gives us the following figures: The free laborers re- 
ceived about 10d. per day; masons, carpenters and 
blacksmiths, 3s. ; painters, 3s. gd.; plasterers and deco- 
rators, 7s. 6d., besides board, which had to be supplied 
| by the contractor. To supply a further standard of com- 


parison, I may mention that beef cost 7d. per pound, 
pork Is.,a small fowl, 15d., a pint of wine 8d. You 
perceive, therefore, that the cost of provisions and of la- 
bor was not very different from that of today. 

| The management of the works was arranged some- 
what in the same manner as it is now on the Continent. 
The chief was the curator oferis, who had to represent 
the interests of the State or municipality; the next in 
rank was the architect, whom we should now call chief 
engineer. This person was frequently contractor as 
well (so that even contractor’s lines are not entirely a 
modern invention), but the State supplied the labor and 
| he the materials only. Then came the inspectors or 
| foremen, and lastly, the surveyors or measurers (mensa 
edificorum), who also did timekeepers’ work. The plans 
| were ‘drawn on parchment by the architects, and when 
| once approved he had no right to alter them/except by 
higher authority. 





(To be continued.) 
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THE SOUTH PASS QUESTION. 


We give it up! We have endeavored to sum up from 
time to time the results reached at South Pass. We 
have in our possession, we believe, all the pamphlets and 
reports, that have ever been published, pro and con, 
bearing on the question and a scrap book filled with ex- 
tracts from New Orleans and other papers, purporting 
to give the pragress of the work and the results obtain- 
ed; but with all this information and the mental gym- 
nastics required to analyse the conflicting theories and 
information, we confess we are reduced to a hopeless 
state of ignorance in regard to what has been accom- 
plished. It would seem as if the profession so far as 
this work and those interested are concerned, had lost 
its esprit and was reduced to the level of partisans, 
making it as impossible to tell the present status and the 
future prospects of the enterprise, as it is to sift the 
truth, and prophesy results in a political campaign. 

What is the truth? What are the results? We can’t 
tell. The work has already progressed far enough to 
give positive results. So far as the original theories on 
which the enterprise was based, they have either, at the 
present writing, been proved true or false. So far as 
the works themselves are concerned, it is impossible yet 
to tell whether they will or will not obtain the requisite 
depth. So far as the theories are concerned on which 
the enterprise was based, the question now is, have they 
been proven or disproven, and are the auxiliary works 
already inaugurated, part and parcel of the original de- 
sign or subsequently introduced, in order to obtain re- 
sults which were to be obtained by works based on 
false premises. or rather on conclusions involving half 
truths, and which in the heat of controversy were much 
exaggerated, but are now found insufficient. 

So far as we can judge from the reports it is again im- 
possible to decide, and we are thrown back again on a 
priort grounds and in the absence of positive results, 
necessarily obliged to accept those “facts” which most 
nearly coincide with and support said @ priori conclu- 
sions. Then what is to be done with the “facts” of an 
opposite tendency? We can only say with the French 
savan, when unpleasant facts were hurled against his 
theory, “‘so much the worse for the facts.” We do not 
believe that a single engineer who had framed conclu- 
sions on a priori grounds on either side of this question, 
previous to the commencement of work at South Pass, 
when he has looked over the “facts” since reported on 
both sides, has met anything serious enough to alter his 
opinion. 

The majority of the profession have not by any means 
expressed any conclusion, if indeed, on the imperfect 
data presented, they had framed one, preferring, when 
two great chiefs had championed opposite sides, to wait 
on dame Nature and see where she would bestow her 
favors and whom crown with the laurel. Others could 
see a soul of truth in the conclusions of both parties, 
but at most, perverted half-truths, and would be more 
surprised than otherwise if the results should confirm 
the conclusions of either side in their entirety. 

Others still, and a goodly crew, sat, and still sit, astride 
the fence, and with telescopic vision seeing the result 
afar off, are prepared to drop quietly on the successful 
side, and when the victor comes up, shake him vigorous- 
ly by the hand and whisper in his ear—“‘I told you so.” 

Now it is always an admirable thing to be on the safe 
side. However we do not propose to sit astride the 
fence and when the result is declared point back to our 
utterances, calling the world to witness the proof of our 
prophetic vision. We believe the results will confirm 
neither side fully, both sides partially. That is emi- 
nently safe no doubt, but it must be admitted that the 
“science of river hydraulics” has not yet reached the 
stage of a science, most of the conclusions thus far 
reached being involved in doubt and controversy. This 
is particularly true in regard to transporting rivers, the 
laws which govern the transportation of detritus being 
but little known and mostly in the nature of surmises. 

The jetty opponents who have opposed the scheme 
in season and out of season, ‘‘ who, having committed 
themselves to a fossilized idea, strenuously advocate it 
at all times, who have used their high official position 
to kill off Capt. Eads’ scheme, and failing in that have 
continuously circulated most false and malicious reports 
and rumors and impaired public confidence in the 
scheme, who have, in fact, conducted the controversy in 
a very unfair and ungentlemanly manner, etc,, etc., etc.,” 





have argued against the scheme chiefly on the ground | that have scarcely been touched, if at all, by the argu- 
that the accelerated bar advance would cause an unwar- | ments of the principal parties to this controversy. We 
rantable annual outlay, and Gen. Humphreys says in will refer to these soon, 
one of his reports that it would never be possible to Since the work commenced the controversy has as- 
maintain more than twenty feet of water for any length sumed much the nature of a small boy's quarrel, con- 
of time. sisting largely of “you did and you didn't,” ‘‘it is and it 
The jetty advocates, “who scented the ‘lucre’ afar off, isn’t.” One boy, thinking himself and his enterprise 
those novices in river hydraulics with crude theories, ad- | Saf, commenced to abuse the other with vile epithets, 
vocating laws which would reverse the order of nature, whereat the other boy knocked him down with several 
men who reviled the Jabors of their superiors, who were “malicious falsehoods” and “incontrovertible facts,” and 
held him there until the under boy's friends on whom 

























































going to give to the country a magnificent strait to the 
sea, at public expense, minus bottom and shores afar 
off, those charlatans and quacks, etc., etc., etc.,” have 


he depended for his pocket money, ran away, and then 
he cried out in a loud voice to the “great father” at 
Washington to pull the big boy off and called on the 
world to witness how he was abused. The “great 


argued that no bar would again form except at several 
miles off the mouth and then not for a hundred or more 
years. father” heard his voice afar off and straightway pulled 
Such seems to be the spirit in which the jetty oppo- off the big bad boy, reprimanded him and ordered him 
nents and advocates approached each other judging to stick his hands in his pockets, and keep his mouth 
shut, and not to touch the small boy unless the small 
boy gave him permission. The whole farce was perfect- 


ly ridiculous and we confess to a feeling of disgust 


from the language, motions and arguments each attrib- 
uted to the other. The controversy was almost entirely 
on the bar which was or was not to re-form under cer- 
every time we think of it and can never refer to it in 
sober terms. Now the little boy has it all his own way 
and we hope dame Nature will be kind to him, and mol- 


tain conditions. Both gave their theories and the argu- 
ments supporting them, incontrovertible to the theorier, 
and called up all the river improvements of Europe in 
evidence. These were quoted in support of either side, lify her laws if necessary in accordance with his wishes. 
with as much facility as the Good Book is made to sup- 
port conflicting dogmas and tenets. At last Congress 
gave Capt. Eads the contract. 

Now this bar question is not vital. We shall not 
discuss that at present. It is pretty certain that the bar 
will re-form and be steadily carried out to sea in the 
face of the jetties. It will undoubtedly advance some- 
what faster than before but not at the rate prophesied 
by Gen. Humphreys. Suppose it does, with an open 


At the present the big boy confines himself to watching 
the small boy and nudging his friends in the side, and 
the small boy looks up occasionally to see who is snap- 
ping beans at him. We are out of all manner of pa- 
tience with both boys, big and little, and we take the 
opportunity to give them a good sound lecture. ‘Let 


us have peace!’ 





THE TAY BRIDCE. 


The Tay Bridge on the North British Railway con- 
necting Dundee with that line and furnishing the com- 





river mouth to the sea and the growth of commerce sure 
to result, two or three hundred thousand dollars more 
or less spent in keeping the jetties adequately prolonged pany with the shortest line between Edinburg and Glas- 


will not be an expense at which the country will growl. gow and Dundee, and an improved route from England 


7 As we look down the future and see the mag-| to the east of Scotland, is well on towards completion 
nificent commerce sure to result from its success, and 


; ' ; and the work is so extensive and novel as to deserve de 
the niche in history which Capt. Eads will occupy, 


scription. The bridge was commenced in July, 1871 
and was estimated to cost from £200,000 to £220,000, 
The bridge is shaped like the letter S, and has a total 
length of 10,321 feet. Lngineering, from which we 


we confess we are inclined to throw up our cap and hur 
rah for the enterprise. 
The picture presents itself to our imagination in rose- 


ate hues and our wish is inclined to father our thought. gather the facts, says it is the longest bridge over a run- 


It is this wish which has inclined nearly every journal ning stream, in the world. 


in the land to advocate and encourage it by every possi- The Tay is a tidal river, exposed to enormous floods 
ble means. Sincerely as we wish to see it succeed, and | and severe easterly gales of wind, making any construc- 
tion exceptionally difficult. The bridge as originally 
planned was to consist of 89 spans of the following 
lengths: 6 of 28 feet, 28 of 60 feet, 2 of 80 feet, 38 of 
120 feet, 1 of 160 feet, and 14 of 200 feet. The middle 
was to be 88 feet above high water, the grade falling off 


21 feet at each end. The number of spans was after- 


much as we shall encourage it in every legitimate man- 
ner, it is due the profession that we should reprimand 
the advocates on both sides for their lack of courtesy, 
point out wherein the results fail to support the theories 
advocated and show the grounds on which future results 
may be predicted and what shall be their nature. We 
cannot abandon our character as a judge for that of a 


wards reduced to 85 by increasing the length of several 
partisan. 


of the middle spans to 245 feet. 
Let us dismiss the bar question for the present as im- 


, a In the construction of the piers the method adopted 
material, for both sides admit that it is a question for 


was to lay down in the harbor, which was quite dry at 
treatment after the deep channel is obtained from 


the main river to the sea, Gen. Humphreys did not 
give clearly, as we recollect, his reasons for the state- 
ment that twenty feet of water never could be main- 
tained to the sea. Possibly it was one of those conclu- 


low water, two iron frustrums having at the base a diam- 
eter of 914 feet and rising to a height of 8 feet where 
the diameter was 8% feet. On top of these cylinders a 
pier of brickwork was built up to low water level, this 
brickwork being enclosed in cast iron rings, The pier, 
weighing some 80 tons, was then floated out between 
pontoons and lowered on its site by hydraulic appara. 
tus. An air lock was placed on top and through a wall 
in the brickwork cylinder, 3% feet in diameter, air was 
pumped, forcing the water out of the cylinder. Men 
entered the cylinder, excavating the sand and gravel 
which was raised by buckets and discharged through 
chutes into the outer air. When rock was reached the 
cylinder was filled up with concrete, of five parts gravel 
and sand to one of cement. On the whole we judge the 
process to be quite similar to the pneumatic process used 
so frequently in this country, with many of the Ameri- 
can improvements omitted. On the Dundee side of the 
Tay the bottom was of firm sand, and the sand was 
washed out of the bottom of the cylinders by hydraulic 
flow until the blue clay bottom stratum was reached. 
These methods were of course modified as the individ- 
ual circumstances of each pier seemed to require. 
Latterly the method of sinking the piers has been 
somewhat changed. Aniron cylinder of 31 feet diam- 
eter and 20 feet high with an internal brick lining 14 in. 
thick was built on shore. A temporary cylinder, secur- 
ed to the lower portion by bolts, carries the caisson 20 


sions which a man eminently familiar with a subject 
gives through a species of prescience, and for which he 
can give no adequate reason, but which is entitled to 
respect if no “incontrovertible” fact is brought up 
against it. 

Since the enterprise started it has had varying for- 
tunes. Suppose you turn a jet of water against a bank 
of sand. It will excavate a hole; vary its position a lit- 
tle and a new excavation will be made and the old one 
filled up, but on the whole the jet will tend to excavate a 
channel. So with the bar. The contracted stream con- 
stantly excavates; one day the channel is quite deep and 
immediately the whole country learns of the wonderful 
success of the jetty project, and several yards of editori- 
al are written in laudation of Capt. Eads. The next 
day sees a slight change in the current and the sand is 
piled up and we hear that a row-boat can’t cross the bar. 
It would seem as if the never ceasing current, on the 
whole, must make seme advance from day to day in re- 
moving the bar, and that ultimately the bar must be 
washed out to sea. But here the parallel ceases. Other 
and more complicated forces are brought into play the 
result of whose action are not so obvious, and forces 
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feet higher. The whole, weighing some 200 tons, is then 


floated to its place by pontoons and lowered to the bot- 





tom, the sand being removed by sand pumps whose op- 





























































eration is directed by divers. When the caisson reaches 
a gravel bed, 18 feet below the stream bed, the whole 
space inside the pier for the first 20 feet is filled with 
concrete, and the upper cylinder is then removed, leav- 
ing a level foundation 2 feet above the bottom and 31 
feet in diameter. On this a brick pier is built, hexagonal 
feet in the direction of the bridge. This pier is built to 
a height of 22 feet on shore and floated into place. 
This height reaches above low water. Four 5 feet 
courses of ashlar carries the pier above high water, from 
which it is carried a farther height of 80 feet by six cast 
iron columns—four centre ones of 15 in. diameter, and 
two outer ones of 18 in, diameter. The riveted spans 
are built on shore, floated by pontoons on the top of the 
tides and deposited on the masonry piers § feet above 
high water. Thence they are raised by hydraulic power 
umns being simulaneously carried up. 


About 500 men are at present employed on the under- 


The bridge is about two-thirds completed, and in point 
of time the contractors estimate the progress made as 
five sixths of the whole, much time being lost in the 
beginning on account of the largely experimental na- 
ture of the work. Ten spans yet remain to be erected 
and the bridge will probably be opened for traffic in one 
year. 





THE annual report of Gen. Babcock, Engineer in 
Chief of the public buildings and grounds, District of 


neers. It reviews at some length the work upon the 
public squares of the city and earnestly recommends the 
establishment of a National Zoological Garden (no joke 
The 


appropriation for the past fiscal year was exhausted and 


intended) which he estimates to cost $200,000. 
no appropriation was made for 1877. For the fiscal 


$340,858. 
ton and Georgetown for the year past has been 24,177,- 


The total consumption of water in Washing- 


797 gallons daily, or 165 gallons per head of population, 
the same being estimated at 146,000. He recommends 
measures to prevent the wastage of water, saying that 
said waste is not stopped. He estimates that $1,028,- 
194.07, including the appropriation of $350,000 for the 
present fiscal year, will be required to complete the east 
wing of the capitol building, and $201,134.68 to finish 
the approaches thereto. An estimate of $436,039.94 is 
submitted to commence work on the north wing next 
year, 


. { 
in shape, 27 feet in the direction of the current and 16 


to 88 feet above high water, the pier of cast iron col- | 


taking, one of the larger spans being raised every month. | 


has been submitted to Gen. Humphreys, Chief of Engi- 


year ending June 30th, 1878 he submits an estimate of 


additional distributing mains will soon be required if 


WeE commend to the careful perusal of our readers 
the very interesting article on the “Meteor of July 


ENGINEERING NEWS. 


| to the construction of this canal, and treaties will be 
| proposed to the principal foreign powers in the spirit of 
| the Clayton-Bulwer treaty of 1850, guaranteeing the 
| neutrality of the canal, etc. The estimated cost of the 
canal is $65, 722, 137, although many compenent engi- 
neers would increase this to $100 000,000. No trouble 
is anticipated in raising the funds to prosecute the work 
| when once definitely ordered. Five years of hard work 
is the time estimated for its completion, The total 
length of the canal by the Nicaraguan route will be 
| about sixty-one and three-fourth miles. To this is to 
be added sixty-three miles of slack water navigation by 
way of the San Juan river and fifty-six miles across 
| Lake Nicaragua, making the total distance from ocean 





| by lake, slack-water navigation and canal about 18034 
| miles. The proposed canal will have ten locks in the 
western division, between Lake Nicaragua and the Pa- 
cific, including a tide lock at Brito, on the Pacific, to ad- 
mit ships at any stage of the tide, each lock having a 
lift of about ten feet. In the eastern division, between 
Greytown and the mouth of San Carlos river, seven 
locks will be required. 


From the mouth of the San 
Carlos to Lake Nicaragua the navigation of the San 
Juan river is entirely practicable with three short sec- 
| tions of canal, each having one lock at Castillo, Ballas 
and Machuca. 





| THE total sum appropriated by the river and harbor 
bill is distributed as follows: New York, $548,000, of 
which $250,000 is for the Hell Gate improvement. 
Wisconsin, $444,000; Michigan, $387,000; West Vir- 
ginia, $277,000; Texas, $247,000; North Carolina, 
$160,000; Ohio, $169,000 ; Virginia, $160,000 ; Oregon, 





| $144,000: Georgia, $137,000; Indiana, $107,000; Min- 
Columbia, for the fiscal year ending June 30th, 1876, | 


nesota, $100,000; Missouri, $99,000; California, $95,- 
000; Maryland, $25,000; Massachusetts, $75,000; 
Arkansas, $72,000; Iowa and Illinois, $56,000 each; 
Pennsylvania, $63,000; Tennesee, $62,000; Delaware, 
$52,000; Rhode Island $45,000; Louisiana and Con- 
necticut. $35,000 each ; Vermont, $22,000; Maine and 
New Jersey, $20,000 each, and balance of the five mil- 
lions distributed among other States in smaller amounts. 
It is well known that the President referred the bill 
to Gen. Humphreys with orders to revise it, authorizing 
only such expenditures as was absolutely necessary to 
keep existing works in repair and to carry works under 
construction to sucha point of completion that they 
could be safely and economically left for a future day, 
completing only such as were absolutely necessary or 
extremely desirable, as such works, for instance, as 
those connected with the Hell Gate improvement. All 
new or projected works were to be ruthlessly stricken 
out. In accordance with the spirit of these instructions 





Gen. Humphreys, with the help of officers in charge of 
departments, has been engaged, since Congress adjourn- 
ed, in revising the estimates, much to the chagrin of 
congressmen who had a creek to improve in their dis- 
We understand that work has been ordered 
stopped on the Fox and Wisconsin river improvement. 


trict. 


Eighth,” by Mr. Newman; we have not attempted to 



















verify the calculations ourselves from want of time, but 
Mr. Newman has shown the way and whoever is not 


satisfied to accept his conclusions can work them out City. 
for himself. Certainly the results as given are of great | tract can now pocket their fists and look wise. 


general interest, and especially so as they have not here- 





tofore been published. Mr. Newman 


has our thanks 
for his very able paper. 








ON looking over an exchange in which our article of 
Aug. 26th, on the “ Reported Low Pass at the Isthmus | Instruments at Philadelphia.” 
of Darien” is quoted, we find an error in the summit 
height of the Panama route. On referring to the article 
in question we find one of those vexatious typographical 
errors which is apt to make a man forget, for the time | the case. 
being, that he is the editor of an engineering journal. 
The compositor makes the height of the Panama sum- 
mit 22 feet instead of 262 feet, as it should be, and this 
is probably the lowest pass across the Isthmus. The 
Nicaragua route was, however, decided as the most fea- 
sible of all the routes by the Canal Commission in Nov. 
last. In that connection the arrival of Don Amelio 


Benard, Minister from Nicaragua, to this country, after 
























































has one of these steel centres. 

















much delay, is anticipated with much interest by those 
who have devoted much attention to the proposed work. 
Upon his arrival negotiations will be entered into be- 
tween our government and that of Nicaragua, looking 





























In the revised estimate $1,000 each is allowed for Chi- 
cago and Calumet harbors, and $15,000 to complete the 
superstructure of the cribs already in place at Michigan 
Those who were anticipating a government con- 


Engineering Instruments at Philadelphia. 


Editor Engineering News—We would like to add 
a few remarks to your valuable papers on “Engineering 
In the first paper the 
method of making, tempering and polishing steel caps 
for compass needles is given,—from the article however, 
one would infer that this method was new,—this is not 
While all the instrument-makers in the Unit- 
ed States outside of Philadelphia have been using the 
ruby or agate centres, the Philadelphia makers long 
since discovered the superiority of the steel ones and 
have used them for the last twenty years at least ; in 
fact we have in our possession an old “Rittenhouse’ 
Compass, which is almost a Centennial in years, which 
Mention is made in the 
second paper of the ‘‘three levelling screw Transit” in 
our own exhibit,—this instrument on account of its re- 
semblance to those used in Europe, and the radical 
changes we have made in the tripod details, has been 
| More critically examined by European engineers than 
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any other instrument we have on exhibition. In the 
tripod of this instrument, the aim has been to retain al] 
the advantages of the “three levelling screw European 
form,” without its cumbersomeness, and with the addi- 
tional advantage of the American “shifting” arrange. 
ment. The credit of this device and its details does 
not however belong to us, but to Professor E. T. Quim. 
by, of Dartmouth College, for whom the first one was 
manufactured. 

While the exhibit of instruments by American mak- 
ers, is not as full as it might be, what is exhibited, is of 
a high class of merit, and does not sufter by compari- 
son with those of foreign make. 

We have been amused at the astonishment of quite a 
number of European engineers at the display in this 
line, as some of them have had the idea that all the first 
class instruments of this class, used in this country were 
imported from Europe; and their astonishment was 
still further increased when they were informed that the 
export of these instruments to Europe, (which to the 
uniniated would seem a sort of “carrying coals to New. 
castle,”) was increasing every year. 

Yours &c., 

Philadelphia, Sept. 8, 1876. 

a 


Chicago Wholesale Trade. 


Heller & Brightly. 


It is significant that the New York Zimes recently 
gave prominence to a letter from this city setting forth 
the reasons for believing that Chicago is to be the great 
jobbing centre of this country, and that a very large 
bulk of the wholesale business of New York will be 
transferred to this point. The suggestion of the letter 
was the location of a wholesale house in Chicago by the 
New York firm of A. T. Stewart & Co., and the fact 
that the views advanced were printed without comment 
from the New York interest seems to indicate an admis- 
‘sion of the facts as not to be disputed. If there was 
no other sign of Chicago’s commercial destiny than the 
circumstance that its business has gone on increasing 
steadily ever since the panic, while that of nearly every 
other city in the United States has been on the decline, 
this alone would be sufficient to warrant the conclusion 
that Chicago will take the lead as a commercial centre. 
The Zrtbune's last annual review showed the volume 
of business done in Chicago in 1875 to be $657,000,000, 
as against $639,000,000 in 1874—an increase of $18,- 
000,000, notwithstanding the produce trade of the year 
had fallen off nearly 7 per cent. The increase in the 
wholesale trade and manufactures was 7 per cent over 
the previous year, which, allowing for the shrinkage 
in values, really amounted to an increase of 20 per cent 
in the volume of business done. The increase in the 
bulk of the dry-goods trade was estimated at fully 25 
percent. This year some decline was apprehended by 
the merchants, partly on account of the continued hard 
times and shrinkage in prices, and partly because it was 
thought the Centennial Exposition, likely to attract many 
visitors, might be the occasion of temporarily transfer- 
ring a part of the Western purchases to Eastern cities. 
The result has proved both apprehensions to be un- 
founded. It is almost the universal testimony of the 
wholesale merchants that the business of the first half of 
the present year has been larger than that of the corres 
ponding term in 1875, and the indications are that the 
fall trade will this year show a proportionate increase. 

However large the number of Western visitors to the 
Centennial may have been or shall be between now and 
the close of the Exposition, it has already been demon- 
strated that the advantages which Chicago possesses for 
the jobbing trade are so decided that an accidental visit 
to Eastern cities for pleasure or sight-seeing offers no 
inducement to country merchants to buy their goods 
there in preference to Chicago. These advantages may 
be briefly summed up in the central location of Chicago, 
its vast railroad connections, the enterprise of its mer 
chants, adoption of the system of short credits, and the 
growth of a direct importation of foreign manufacture 
which makes a saving of from 134 to 2 per cent on 
freights. The territory which Chicago naturally sup- 
plies is the richest and the sections naturally tributary 
to Chicago the most prosperous, in the country. The 
agricultural interests of the West, Northwest, and 
Southwest that look to Chicago as their metropolis, have 
been less affected by the hard times than eAy other in- 
erests in the conntry, and Chicago has enjoyed the ben- 
efit. their comparative prosperity. 
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If the jobbing trade is to give way in a large degree 
in the future to direct dealings between the manufac- 
turers and the retail men, then Chicago will maintain 
the same advantages under the new order of things. 
This change will be slow and gradual, but the manufac- 
turing enterprise of this city will keep in advance of it. 
From an article in the last number of one of our 
exchanges we recall some astonishing instances of 
the growth the city has already made as a manufactur- 
ing centre. Of the ten BESSEMER steel works in the 
United States, two are located in Chicago, and of the 
291,000 tons BESSEMER steel] rails made in the country 
last year, 85,000 tons, ornearly one-third of the entire 
amount, were made in Chicago. The iron industries 
have 200 establishments, employ 10,000 workmeu, and 
manufacture to the amount of $35,000,000 annually. 
The planing mills employ 4,000 laborers, and manufac- 
ture to the value of $10,000,000 annually. There are 
75 furniture factories that employ 3000 skilled workmen, 
and make $6,000,000 worth of furniture annually. Chi- 
cago is said to take the lead of every other city in the 
Union in the manufacture of clothing, has the largest 
single factory in America, counts more than 25 estab- 
lishments in all, and produces $10,000,000 worth of 
clothing a year. There are as many boot and shoe fac- 
tories, which produce $3,500,000 worth of these arti- 
cles annually ; in one branch of this industry Chicago is 
already in advance of the old New England boot and 
shoe factory towns, and this has been an important aux- 
iliary in the production of leather, which amounts to 
about as much more per year, and which has gained the 
reputation of being the best in the world. Other man- 
ufacturing interests are advancing in proportion, and 
pari passu with the growth of the jobbing trade within 
a circle of 100 miles are other and large manufacturing 
establishments whose market is Chicago, and which are 
owned and operated from this city. 

The location of the STEWART house here is very prop- 
erly regarded as a formal recognition of Chicago as the 
great centre of the wholesale trade of the country. This 
house saw that it must make the change in order to re- 
tain its share of the trade, and other great jobbers in 
dry goods and other lines must follow their example for 
the same reason. The Chicago house of A. T. STEW- 
ART & Co. can be in no sense a branch establishment. 
It will have to compete with one establishment doing 
nearly $20,000,000 of business a year, another doing 
nearly $17,000,000, and several doing from $2,500,000 
to $5,000,000. It will be obliged, therefore, to transact 
business on the same large scale and in the same direct 
and independent way as in New York. Itis reasonably 
estimated that, directly and indirectly, this change will 
add $10 000,000 to the volume of Chicago’s trade the 
first year, and a proportionate increase thereafter. All 
the business and all the various interests of Chicago will 
receive a share of the increase it is sure to bring. The 
prospect of this has already made its impress. The bu- 
siness men are more hopeful, buoyant, and enterprising 
than ever. Real estate values and rents have been 
strengthened, and it is felt that the material and com- 
mercial progress of the city in the future will be more 
rapid than ever, notwithstanding the exceptional growth 
of the past, It has added a feeling of security and a 
confidence in the permanency and solidity of Chicago's 
business and growth among the people of the whole 
country,—a feeling that has always been cherished in 
Chicago in spite of all efforts to counteract it, and in 
spite of calamities and misfortunes, general and special. 
—Chicago Tribune. 

cecal ianisnetonty 
Locomotives on Narrow-Cauge Railroads. 





Mr. H. G. Brooks. president of the Brooks Locomo- 
tive Works, Dunkirk, New York, speaking of the im- 
portance of a proper distribution of weight, in order that 
the maximum weight upon any one point upon light 
rail may never exceed a given limit remarks :— 

“Now I assert, as the experience resulting froma 
careful study of this question, that upon a 35-pound 
rail the weight upon a single point should never exceed 
three tons; and I also assert that if the weight is kept 
down to two and one-half tons upon a single point, the 
rail will only wear out from lateral abrasions, and will 
be practically indestructible from hammering and con- 
sequent lamination.” 

Again :— 

‘‘ There is not the slightest difficulty in attaining and 
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maintaining a speed of 30 miles per hour, if desired, 
with a diameter of driving wheel 36 inches. A very 
high velocity is not expected nor generally desired upon 
the narrow-gauge, and as the question of the elevation 


of the centre of gravity is really a most important one, | 


j 


driving wheels 36 inches in diameter will be found to 


give the best results in the end. Hence I do not hesi- 
tate to recommend a properly proportioned * Mogul’ Jo- 
comotive with 36-inch driving wheels as the best and 


most economical for adoption for general traffic upon a | 


narrow-gauge." —Railway World. 
Se 


NOTES. 


Forty-three steamships ply between Philadelphia and 
other ports. 
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Prof. T. C. Chamberlain, chief geologist of the State, 
after surveys this summer on the Wisconsin shore of the 
St. Croix river, is of the opinion that the copper-bearing 
rock extends south into Polk, Burnett, Barron and St. 
Croix counties ; and probably that the iron range instead 
of bearing over into Minnesota, tends southward in Wis 


consin, toward the Black River range. 


Telluric ores have been discovered at a depth of two 
hundred feet near Charlotte, North Carolina. Tellurium 
belongs to the sulphur and selenium group of metalloids. 
and its presence in any part of the country is well 


worthy of notice, especially to those interested in gold 


| mining, as it is considered by experts to be an undoubt- 


London has 5,000 miles of gas-mains and upwards of | 


54,000 lamps. 


The zinc mines at Friedensville, Pa., are believed to | 


be inexhaustible. 
The water in the St Lawrence River is this year two 
feet higher than usual. 


A submarine telegraph cable has been laid between 
Nystad, in Finland, and the Aland Islands. 


Montana's gold yield for the centennial year will sur- | 


pass that of last year by a million or more. 


New Bedford is contemplating a new high school- 
house at a cost of $120,000, including the land. 


Finland, not to be outdone by the United States, is 
holding an Industrial Exposition at Helsingfors. 

Lafayette Ind., has trouble with the operations of the 
crib in the river whence its supply of water is drawn. 

Dalton, Mass., had a celebration Tuesday evening, 
Sept. 5th, in honor of the new iron bridge at the Center. 


The English Parliament has recently passed a bill 


looking to the general introduction of the Metric System. 


Some trouble in navigation is experienced on Lake 
Winnebago on account of the large amount of floating 


islands. 


The permanent fund of the Smithsonian Institution has 
increased from $54,000 at the beginning of its career to 


$700,000. 


The Japanese have arranged for an International 
Exposition, to take place shortly after that of France 
has closed. 


The red granite from Charleston, S. C., for the new 
post-office and custum-house at Fall River, Mass., has 
begun to arrive. 


Capt. Bradford, of the United States coast survey 
service, has commenced operations in charge of one of 
the three surveying parties on Puget Sound, 

The building of the approaches to the Quinnipiac 
bridge, estimated at $15,000, and the West river bridges, 
$12,006, has been ordered by the New Haven Common 
Council. 


The Corporation of Quebec, Canada, being about to 
purchase two steam fire engines invites manufacturers 
thereof, either in Canada or the United States, to com- 
pete ata trial in Quebec on the 20 and a2tst of this 
month. 


The defective portion of Fullerton avenue conduit ex- 
tending under the lake is now being repaired and 
strengthened by turning an extra ring of brickwork on 
the inside. An inspection of the work at present will 
show how work ought not to be done. 


Another State is talked of. It is proposed that Cali- 
fornia shall be cut in two along the line of Santa Cruz 
county, with fourteen southern counties for a new com- 
monwealth, which will have about 150,000 inhabitants, 
and taxable property estimated at $100,000,000. 


Few persons not familiar with geography will believe 
that the Pacific ocean boundry of the United States has 
a greater extent of coast line than the Atlantic shore. 
The aggregate of shore line on the Pacific is 12,734 miles, 
while on the Atlantic it is 11,860 miles, aud on the Gulf 
of Mexico 6,843 miles. 


The yew trees of Britain are of wonderful longevity. 
One lived at Fountains Abbly, Ripon, for 1,200. years. 
There are some yews at Crowhurst, in Surrey, 1,400; a 
yew at Fontigal, Perthshire, 2,000 or 2,600; a yew at 
Bradburn Kent, 3,000, and a yew at Hedso, Bucks, 
twenty-seven feet in diameter, 2,300 years. 








ed evidence of large deposits of rich ore. 

Buffalo is contemplating the adoption of a new auto- 
matic fire telegraph by which the fire is compelled to 
announce its own existence and precise location. The 
signal is communicated by means of small brass tubes 
or heat detectors placed on the ceiling, twenty feet 
apart, of each room in the building, all being connected 


with wires that run through a signal box on each floor, 


| thence to the main circuits that leads to the receiving 


office, 
Mr. A.S. Holly writing upon “The Inadequate Union 
of Engineering, Science and Art,” says there is alsoa 


class of practicians who do secretly and abstractly re- 


| spect the labors of the scientific investigator, and are 


unwillingly governed, more or less, by his conclusions; 


but their minds are so barren of general facts and so 
untrained in the scientific methods of utilizing facts 
and, hence, so distrustful of any ideas which reach be- 
yond their own practice, that they, also, are impedi- 


ments rather than helpers in the union of science and 


art. 


One of the great internal improvements of Sweden 
is the Gotha Canal. The object of it is to connect, by 
short route, the waters of the Baltic and the North Sea. 
This is done by means of a channel which has been cut 
between seven lakes, and which unites them with the 
seas. This canal was twenty-two years in building and 


cost several millions of dollars. At one point it attains 


an elevation of 303 feet above the level of the ocean. 
Gothenburg on the west coast is in close connection with 
this canal. It has a population of at least 60,000, and 


excels the capital in point of commerce. 

The Vienna Academy of Science has addressed to the 
scientific societies of Europea circular, accompanied 
with an instructive report, inviting them to unite in ob- 


he 


servations having for their object a determination of t 
cause of the decrease of water in springs, rivers and 
water-courses. Attention is called to the fact that, for 
a certain number of years, the waters of the Danube and 
other large rivers have been diminishing. The Austrian 
engineers and Architects’ Union have taken up the same 
question and have appointed a Hydrostatic Commission 


to collect facts and prepare a report. Two members 


| will observe the Danube, the Elbe and the Rhine, and 


two others will study the meteorology of the subject 
and the influence that the Alpine glaciers and torrents 
may bear upon it. The commission ‘regard the devas- 
tation of the forests as the prime cause of the disastrous 
decrease of European waters, and urge an immediate 


adoption of measures to remedy the evil. 


The Portland Oregonian of Sept. Ist, says Chere 
are now four steamers plying on the Upper Willamette 
river, the W. T. & L. Company having three, the Occ#- 
deut, Orient and the Bonanza, and the Independent 
line one—the City of Salem. The locks are also being 
dredged and otherwise improved, the company owning 
them, no doubt wishing to place no obstacle in the way. 
but rather inviting outside parties to take their boats 
through the locks. The principal difficulty encountered 
by the boats plying between Portland and Salem are 
the immense snags and sunken logs which are generally 
found to collect at the very worst places, and are very 
annoying to pilots. The owners and managers of the 
different ware and storehouses on the river are now re- 
ceiving grain in great quantities. The Farmers’ ware- 


| house at Lincoln receives about 1,000 bushels daily. 


Others at more or less convenient stations, in propor- 
tionate quantitiss. The Government contractors for 
the construction of wing dams are at work at Buena 
Vista Bar and at Pine Tree Rapids (Willamette river). 
The work at the former place ig conducted with much 
difficulty, owing to the strong current which washes 
away not only the sand and rocks put on top of the 
brush as fast as the men place it in position, but even 
the piles driven to a depth of five or six feet. So far the 
work at that place has not improved the channel. 
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Butterfleid’s Atmospheric Hammer. 


We illustrate this week something new in the already 
numerous family of forging hammers. 

The inventor is J. C. Butterfield of Chicago, and the 
patent is for “Improvement in Atmospheric Hammers,” 
dated April 6, 1376. A hammer built under this patent 
is now on exhibition at Philadelphia, and several pecu- 
liarities in the design merit description. 

Atmospheric hammers have heretofore been construct- 
ed and their characteristics may be classed as follows : 


a, atmospheric pressure added to the weight of the | 


hammer to increase the impact; 4, expansion of com- 
pressed air to increase the impact; c, compression above 
and below the piston, the former to elevate the hammer, 
and the latter to increase the impact; @ and ¢ also pro- 
pose to regulate the force of the blow by air cushioning; 
a and 4 elevate the hammer by mechanism; c elevates 
by compressed air. 

A principle desideratum in all power hammers, is to 
intercept the shock of the hammer-blow, from the fram- 
ing. This has been attempted by the interposition of a 
body of air between the hammer and its motive me- 


chanism, which device has failed owing chiefly to the 


rigidity of the packings. In this hammer cushions of 


‘india rubber are interposed, so that at no point does any | 


part of the motive mechanism come in metallic contact 
with any adjuncts of the hammer, thus effectually pre- 
venting the transmission of any shocks to the framing 
or mechanism, or lateral vibration to the hammer rod. 
The 
one end of an oscillating beam mounted near its centre, 
to the other end of which is attached an air cylinder 
mounted on centre screws, in connexion with which the 
The weight of the driv- 
ing mechanism and attachments counterbalances that of 
the hammer-head and attachments, so that the power 


hammer head and attachments are connected to 


driving mechanism operates. 


necessary isa minimum, no dead weight being lifted, 
power only being required to overcome the friction, in- 
ertia, and the trifling loss in the air cylinders. 
beam itself as are all the moving parts, is of crucible 
steel, of minimum lightness consistent with strength, 
which is accomplished by flangeing and diagonal trus- 
sing. The whole machine weighs about 3700 fbs., and 
the weight of the hammer head is 100 Ibs. By means 
of an idk pulley operated by atreadle, any speed 
may be given up to 300 blows per minute, and the inten- 


sity of the blows may be regulated through the medium | 


of the air cylinders. The throw of the eccentric is 


The | 
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about 1% in., giving an 8 in. throw to the hammer | the eccentric acting through the medium of the main ai; 


| The throw of the eccentric, however, can be quickly 
| adjusted by means of a set screw, thus giving another 
method of regulating the blow of the hammer. 

The general arrangement and function of the various 
parts may be seen on reference to the engraving. The 
| operation of the cylinder is as follows: The piston rod 
is connected directly with the eccentric by means of an 
an adjustable sleeve joint. The cylinder is 12 in. in 
length provided with a vent hole in the middle, and 
simple check valves at each end, opening inward. 
When the piston descends the compression of the air in 
the bottom of the cylinder begins as soon as the piston 
passes the vent, and the cylinder will begin to descend 
and the hammer to rise as soon as the compression is 
sufficient to overcome the inertia and friction of the 
moving parts. When the movement of the piston is re- 
versed, expansion of the compressed air and momentum 
will cause a continuation of the upward motion of the 
hammer, which will be checked by compression of the 
air in the top of the cylinder as the piston moves up- 
ward, and the hammer will thereby be driven down 
| upon the anvil, the intensity of the impact, being pro- 


| 
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| portional to the rapidity ot the reciprocation of the pis- 
| ton. As the eccentric passes its lower centre, the weight 
| of the piston, its rod and attachments, is sustained by 
| the compressed air in the front cylinder, thus relieving 
the eccentric of thrust in reversing the motion, The 
same effect in a reverse direction takes place as the ec- 
centric passes its upper centre. 

To counteract the constant upward thrust upon the 
fulcrum of the reciprocating beam, a supplemental cyl- 
inder of smaller calibre is added on the opposite side, 
acting in opposition to the main cylinder, but in quite a 
similar manner. 

The piston is nearly half the length of the stroke, 
thus securing greater compression if desired, the degree 
of this compression being regulated by means of the 
check valves. By a proper adjustment of this air cush- 
ioning all upward thrust of the beam journals against 
the boxes may be prevented, thus doing away with jar 
in the operation of the beam. In atmospheric ham- 
mers heretofore constructed it has been impossible to 
regulate the force of the blow except by alteration of the 
speed. By adjusting the lower check valve at the bot- 
tom of the second cylinder, the air may be made to take 
| up the force of the blow without reference to the speed. 

The parts claimed as new, are the devices for pre- 
venting jar at the hammer, the oscillating hammer beam, 





cylinder, the main air cylinder, the secondary air cylin- 
der, the treadle and the belt tightener. 

We have witnessed the operation of the hammer and 
must say it works with remarkable ease and smoothness 
and that no jar except that due to the anvil block could 
be detected. The fact that no check nuts are used and 
that no nut has worked loose is good proof of this. 1; 
is undoubtedly a reliable and efficient hammer requir. 
ing the minimum of power to drive it. 
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Henderson (Ky.) Water Works. 


RY GASTON M. ALVES, ENGINEER. 


(Written for Engineering News.] 

Our Water Works which have recently been com- 
pleted may be generally described as follows: 

The machinery is located at the upper portion of our 
city, and pumps the water into a reservoir some 1100 
feet back from the river, from whence it is distributed 
to the city through pipes. Upon the banks of the res- 
ervoir there isa stand pipe § feet in diameter and 80 
feet in hight, to be used in cases of fire. 

ENGINE PIT, 

The engine pit is situated on the river bank between 
the bluffs and the water, and is founded upon a thick 
indurated stratum of soap stone. The floor of the pit 
is 8 feet above extreme low water. The dimensions of 
the pit are 8 by 15 by 39 feet in depth; the top being 
3 feet above extreme high water. The walls of the pit 
are 9 feet in thickness at the bottom, battering up on 
the outside so as to give a thickness of 4 feet at the top, 
The masonry is composed of regular coursed sand. 
stone; no course I.ss than 16 inches. The inside of 
the pit as finished presents an even and neatly dressed 
surface. 

The outside is finished with rough faces with neat 
draught. The method of construction was as follows; 
After a course of masonry was laid, the top surface was 
brought to a level; the spauls were thrown into the in- 
terstices of the block of stone composing the course, 
and then the whole well grouted flush to the top. The 
next course with beds well and evenly dressed were then 
laid upon cement mortar and proceeded with as above. 
In no case was a cross joint allowed to run through the 
wall. The work was carefully and faithfully done, and 
yet during very high water, the water came into the pit 
at the rate of a little over one % inch per hour. So 
much for grouts. At present however the embankment 
around the engine pit has about effectually obviated 
the leakage. 

MACHINERY. 

In our advertisements for machinery we described a 
condensing engine, but otherwise very similar to that 
hereinafter described. Finding the bids greater than 
we felt able to pay on the original machine, we accept- 
ed the following : 

Two single acting plunger pumps 14 inches in diame- 
ter and § foot stroke, connected by means of a heavy 
walking beam. Upon ,the floor of the engine house 
(top of engine pit) sits a 19 inch non-condensing engine 
immediately over one of the pumps. ‘The fly wheel 10 
ft. in diameter and 12 tons in weight, is situated in the 
pit, and of course below the engine house floor. The 
suction main is 12 inches in diameter and 300 feet long. 

The contract stipulated that the pumps, at 13 revolu- 
tions per minute, should elevate into the reservoir, a 
hight of 148 ft. above the floor of the engine pit, through 
a12inch force main 1100 feet in length, 1,500,000 U. 
S. gallons of water in 24 hours. 

As constructed, the machinery failed to do the work ; 
worked badly, and pounded considerably. It was then 
thought that the cause was owing to the fact that the 
air vessel was too far above the valves. To remedy 
this the contractors raised the dome of the valve cham- 
ber, thereby creating in same an additional air vessel, 
and connected therewith an air pump to supply it with 
air. This improved the working of the machine, but 
did not give the required satisfaction. The contractors 
then put an air vessel upon the suction main, and con- 
nected therewith the air pump, which proved to be the 
thing needed. The machinery then gave satisfactory 
results. 

This experience is the same as that at New Albany, 
Ind. Their machinery being very similar to ours—had 
the same trouble, and remedied it in the same manner 
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' 
viz.,—with air chamber to suction. | 
RESERVOIR. 
The reservoir is rectangular in shape, with inside | 
slope of 1% to 1 and outside slopes of 134 to I. Ca. 
pacity 2,750,000 gallons, and is situated at an elevation 
of 70 feet above the business portion of the city, and 
143 feet above the engine pit floor. It is partly in cut 
and partly in fill. The inside slopes are covered with 
clay puddle 2 feet in thickness, upon the top of which | 
is a g inch lining of hard brick laid in cement mortar. 
The bottom is covered with 18 inches of clay puddle, 
upon the ‘top of which is 5 inches of concrete made 
from broken bats and cement mortar. The entire em- 
bankment was watered and rolled during construction. | 
The excavation ot the bottom of the reservoir is in | 
sand, which occasioned us some trouble and considera- | 
ble anxiety when water was first let in, as the water | 
soaked out to an alarming extent through the puddle 
into the sand. The evil however tended to its own cor- | 
rection, and’ now after some four months the leakage is 
reduced to a very insignificant amount. We should 
have excavated to a certain uniform depth into the sand, 
and replaced the same with stiff red clay well packed. 
PIPES. 
Specified weights of pipes were as follows : | 
12° length 12’ 5° weight 1055 Ibs. 
6" ” agree 420 “ 
4 m alt os € a 
Besides the above the weight of the 12° for the force | 
main was 1136 Ibs. 

The pipes stood the stand pipe pressure (70 Ibs.) with- 
out breakage, and with very few leakages at the joints. 
STATEMENT OF COST. 

Engine pit work, $8.19 per cubic yard............. $ 7,748 44 

















Machinery. .......ssccccccccccccccvcsccsccscccecsecs 15,400 00 
Reservoir Excavations 20 cts. per yd., Clay Puddle 
6s cts. per yd., Brick Masonry $7.25 per yd., | 
Stone adesoury $9.So per yd., Concrete $6.25 per | 
Se tod ann oes anh emane Gian Wek al se +scinehaheenane 10,700 55 
Pipes and Specials. Pipes $47.85 per ton, Specials 
75.00 Per tOM....-- eee eeeeeecereeecees pe eereceeees 30,080 39 
Pipe Laying. 31 cts. for 12 in., 24 cts. for 6 in. and : 
SOM. OE EUR. oc va ceticnc cecesevcvestccsucee ces 5,378 70 | 
Stand Pipe......-...ceeeeeeecee ere receereeretereeee 2,500 00 | 
Dad oo cc cv ccccce ccs ccteccwcessescccccsevccecescess 7,500 00 
Buildings..........-. ce terssgreccceseses 3‘500 00 
Valves. 4in. $20., 6 $32., and 12 in. $73......... 937 00 
Fire Hydrants $31........-0-ceeesee cee eeeeeeee ees 713 00 








} 
$ 34,158 o8 | 
WenciGemtB... oc ccccccccccccccccccccccccccnccccccceeces 10,000 00 


Total $ 94,158 08 | 





CONTRACTORS. | 
Engine pit work—Jno. G. Eigenman, Rockport, Ind. 
Machinery—G. B. Allen & Co., St. Louis, Mo. 
Reservoir—Jno. Haftey, Henderson, Ky. 
Pipes and specials—R. D. Wood & Co., Philadelphia. 
Pipe laying—Jno. Haffey, Henderson, Ky. 

Thos. J. Whitman, St. Louis, Mo., 
Consulting Engineer. 


————— | 


The Meteor of July Eighth. 


BY JOHN NEWMAN C. E., Mansfield, O. 
(Written for Engineering News.] 

The method of estimating the hight, velocity and di- 
rection of the meteor of July 8, 1876, has not been dis- 
cussed in any of the articles that have come under my 
observation. 

Among the numerous observations I consider the one 
made at Chicago, Illinois, and first published in the 
Chicago Tribune ; the other made at Mansfield, Ohio, 
and first published in the Mansfield Herald, to be the 
most specific and accurate, after being slightly corrected 
by a combination with observations made at other places. 

We take the elements of the meteor for its first ap- 
pearance. 

For Mansfield we have, Latitude = 7 = 40° 44’ North, 
Longitude = L = 5h 30™ west from Greenwich, right 
ascension of meteor 11h 5om= a; declination 6 = 50° 
North, astronomical time of observation gh 4m. For Chi- 
cago we have Latitude = /'=41° 52’ North, Longitude= 
L! =5h 50m 2osec. west from Greenwich; right ascension 
of meteor 20h 26m = a!, declination 6! = 5° North, as- 
tronomical time of observation 8h 44m, As the elements 
are only a rough approximation, I will use five figure 
logarithms and take the results to the nearest minute, 
this being a degree of accuracy equal to the observations. 
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For the hour angle at Mansfield we have, 
T= gh 4™ 0.008ee. 


Nautical Almanac Vizuo. 92.5 





T+V=16 1 7.37 
Correction for T+V + L = —2 4-34 
O=16 9 2.93 
a@a=I1!I §0- 0.00 | 
West, 64° 45,’ =¢=O—a= 4 19 2.93 
For the hour angle at Chicago we have, 
r= gh 44™ 0.008€C. | 
Le 7-2 
T+V=15 51 7.27 
Correction for T+V + L! = —2 787 
O=15 49 


a'=20 26 


East, 69° 15’—¢ => O—a = —4 37 

With this data we can calculate the zenith distance ot 
the meteor at Mansfield and Chicago by the equation; 

Cos z = sin / sin 6 + cos/ cos 6 cos ¢ (1). 

In which z is the zenith distance, / the latitude, 6 the 
declination and ¢ the hour angle of the meteor. For 
logarithmic computation we have, 

m sin M =sin 6 


m cos M = cos 6 cos ¢ 
sin 6 








tan. M = cos ¢ cos 6 
cos z = mcos (I1—M) 
For Mansfield we have by the elements and equa- 


tion (1). 


log m sin M = logsin 6 g. 88425 | 
log cos 6 g 80807 
log cos ¢ g. 62999 
log m cos M = log cos 6 cos ¢ g. 43806 
. sin 6 ‘ 
log tan M = log cane 0. 44619 
M 70° 14/ 
log sin M g. 97363 
log m g. 91062 
log cos (I— M) g. 93970 
log cos z = log mcos (1 — M) g. 85032 
Zz 44° 53! 
For Chicago we have by the elements and equation 
(1). 
log m! sin M! = log sin 6! 8. 94030 
log cos 6! g.. 99832 


log cos #! 9. 54936 
log m' cos M! = log cos 6! cos #! g. 54768 


sin 6! 
log tan M! = log —Sa we 39262 
M! 13° 52/ 
log sin M! 9. 37960 
log m! 9. 56070 





log cos (/'— M) 9- 94593 

log cos z2' = log m cos (/'—M) 9g. 50663 

z} 71° 16’ 
By connecting Mansfield and Chicago by a great 
circle and drawing lines from each place of observation 
to the meteor and to the centre of the earth we have a 


| quadrilateral as shown in the following diagram which 


is drawn for illustration with no pretensions to accuracy. 





Z, Z' is the zenith of Mansfield and Chicago; take the 
arc DB = 4, the chord DB = c, CD = CB = r = 3,956 
miles. DA=d, BA=e, AC=x, angle DCB = m, 
and is measured by the arc 4, BDC = CBD = 4, since 
CB =CD =r, DAB =M, which is the angle of par- 
allax, DAC =g, BAC = g, andg+ = M, DCA =a, 
BCA =s, ADB=/, ABD=g,0+s =m. 

Having the latitudes of Mansfield and Chicago and 


By drawing a line from the meteor to the north pole | their difference of longitude L' —L = 20™ 20sec. or 


and from the pole to the zenith, and calculating the 
hour angle from the observed time we have theelements 
of a spherical triangle by which we can calculate the | 
zenith distance of the meteor at both stations. | 


in'arc 5° 5’ =, we calculate the arc 4, which measures 
the angle m, by the equation. 
Cos 6 = sin / sin /' +- cos / cos /' cos u (2). 
For logarithmic computation we have, 
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& sin N= sin? 
k cos N = cos/' cos # 
sin /! 
tan N = cos 2! cos 
cos 6 = &cos (J — N) 
log & sin N = log sin?’ =. 82439 
log cos/' = _g._ 87198 
log cos # 9. 99829 
log 4 cos N = log cos /' cos # g. 87027 


sin I 


log tan N = logs ii a” 95412 
N 41° 59 


log sin N g. 82537 
log & 9g. gggo2 
j—N —2° 15/ 


log cos (/—N) 9. 99990 
log cos 6=logkcos(J1—N) _ —_g. 99892 
5 4 2 


By subtracting the zenith distance at Mansfield and 
Chicago from 180°, we have the angles as follows 
ABC = 138° 7’ 
ADC = 108° 44’ 


° 


m = 4 2 
Sum 247° 53 
This deducted trom 360°, leaves the parallactic angle 
M = 113° ¢7’. 
180° — 4° 2’ 
or an 
— 87° 59’ = 47° 8’; f = 108° 44’ — 87° 59’ = 20° 45°. 
In the triangle BCD, to find c, 


The angle 2 = = 87° 


59; £ = 135° 7 





log sin ” 9. 99973 
log sin m 8. 84718 
log r 3. 59726 
r sin m 
log ¢ = log - 2. 44471 
c 278.4 
In the triangle ABD, to find e and d. 

log sin M g. 96365 
log sin g g. 56507 
log sin / g. 54936 
log sin ¢ 2. 44471 

1 1 c sin f 
2é«= =o 2 
og e = log an M4 2. 0304 
e 107.3 

c sing 
logd ae log M 2. 34613 
d 221.9 


In the triangle ADC, we have two sides and the in- 
cluded angle to find g, 0 and x, we have for this purpose 


_ 
the equations, tan fd = 7 
tan % (¢g —0) = tan (@ — 45°) tan 4% (¢ +2) 
log d 2. 34613 
log r 3. 59726 
r 
log tan @ = log—>- I. 25113 
$ 86° 47 
log tan % (¢ + 0) g. 85540 
log tan (®@ — 45°) 9. 95113 
log tan % (¢ — 0) g. 80653 
% (¢g — 0) 32° 28/ 
4s (7+°) 35° 28’ 
Oo - 00’ 
qg 68° 16/ 
In the triangle ACD, we have r, d, and the angle to 


find x. 
log d 2. 34613 
log sino 8. 71880 
log sinz 9. 97636 





d sin z 
log x = log— 3. 60369 
x 4015.1 
r 3956.0 
x—r 59.1, miles which 


was the hight of the meteor above the surface of the 
earth, ‘ , ; 


Distance of meteor from Mansfield 107.3 


“ “ “ “ 


miles, 
Chicago 221.9 * 
“ surface of the earth 59.1 miles. 
The meteor described an arc of 45° during its visibil- 
ity, which was estimated at four seconds; its distance 
through the atmosphere was about 60 miles which 
would make the average velocity 15 miles per second. 
The new comer was evidently a small asteroid that had 
been revolving around the sun in an elliptical orbit ; and 
if we knew the length of its major axis, we could cal- 
culate its exact velocity by the equation V? = xu 
2 


ee i Bowditch’s La Place, vol. 1 page 


393 ; but taking into consideration its angular motion 
and the velocity of the earth, which was 18 miles per 
second, and at the same distance from the sun, we find 
the velocity in its orbit was about 20 miles per second 


se “ “ 


arenas 


t 
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The motion and revolution Of the earth would conspire The Dimensions of Narrow Gauge Rail- 


to increace this velocity, while the friction of the atmos- 
phere would retard it, and at the hight of 59.1 miles the 
atmosphere would be so rare that uniting all the elements 


named above, we may conclude that the velocity through 


| 


| 


the atmosphere was uniform retarded ; so that we may | 


20 -- & 


2 


take 


ity, after passing through the atmosphere. The query 
now naturally arises why did it not fall tothe earth since 
from its loss of motion it cannot maintain its elliptical 
orbit. 

We learn from Mechanics, that gravity varies in the 
take @ for the force of gravity at the earths surface, and 
@ its force at any other distance x, we have 

P : 


gurtsx 


vy? 
or p= "a3 


directed towards the origin tends to diminish the dis- 
tance we have for the body’s motion 
d’?x 
dt 
Multiply both sides of equation (3) by 2 dx and 
2dx d'x 
os 
Integrate and we have 
dx? 
re 
To determine the constant C, 


gr 


(3). 


=ser 


that 
the body begins to move from the distance a, and at that 


we will suppose 


distance v = 0; put x a, in equation (3) and we have 


I 
2gr°—+C 0 
ess 


{ 
ames ryi- 
or C ‘se, 


Put this value of C, in (3) and we have finally 
dx? 
dt 
dx? 
dt 


I 
— 29473 - 


-ogr' - £ 


Ss 


J 
x 


or 


Equation (4) will give the velocity of any moving | the total traction power required to run it would be 
body acted on by the earth’s gravity at the distance x, | 


from the centre of the earth or a@—x, from the point 
from which the body begins to move. 

If we make a = «, which puts the body beyond the 
earth's attraction, we have v 


per second, 


surface, and having a velocity of ten miles per second, 


(2g7) % = 6.95 miles | jt will be necessary to determine the weight upon driv- 


— = 15, or 10 miles per second for its veloc- | 
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roads. 


BY GEORGE PAUL, C. E. 


CHAPTER IV. 
LOCOMOTIVES. 


In beginning this work it was not our intention to 


| treat upon rolling stock, but we find it advisable to in- 


| troduce a few remarks upon the locomotive engine 


In 


| the preceding pages we have shown how to determine | 


the resistance to be overcome in hauling a train upon a 


level and upon curves and grades at any speed ; and in | 


; ; é | order to show what 
inverse rato of the square of the distance, hence if we } 


the necessary dimensions of the | 


| parts must be to sustain the engine required to haul the | 
| freights against such resistance, we must first determine 


| what the 


| in quantities enough to operate the engines, and that 


| the boiler. 





| foot for each station of 100 feet, is as follows: 


| | 
the ordinary type of passenger engines, having drivers | 


| ers necessary for adhesion, the diameter of cylinders, 
Cherefore the meteor being 59 1 miles from the earth's 





| face. 


could not fall to the earth ; but if its motion after clear- | 


ing the earth’s atmosphere was directly towards the sun, | ranges from three to eight times the horizontal force to 


it would fall to the sun ; otherwise it would find another 
elliptical orbit and still continue to revolvearound in this 


new orbit. 


meteor from the places of observation, if we knew its 


angular diameter, we could calculate its real diameter | ypon drivers, it is next desirable to find the heating sur- 
face necessary to generate steam. 


The world-renowned electrician D. M. Cook, residing | gauge it is not an uncommon rule to give 50 feet of | 


with great precision, 


near Mansfield, saw the meteor, and estimates its diam- 
eter from its luminosity. 


size of the locomotive must be. This is of | 


the utmost importance, because it is almost unavoidable | 


that the locomotive be constructed otherwise than so as 


: eas ; ._ | to produce a greater strain upon the sub and super- | 
and giving to @, the negative sign, since the force being | 


structure of the road than any of the rest of the train; | 
and for this reason the portion of the road must be | 
built to-resist the strains caused by the passage of the | 
locomotive over it. 

To accomplish a certain work, it is necessary that the | 
locomotive have boilers of capacity to generate steam | 


| these engine cylinders have sufficient area of piston to 
| be operated with the pressure safe to work the steam in | 


It is also necessary that the engine have | 


ample weight upon the drivers to enable them to adhere | 
| to the rail with a tenacity such as will prevent them | 
| from slipping when hauling the train. 


By reference to chapter on grades, it may be seen that 
the necessary power to overcome or haul a train upon a | 
track having grades of 52.8 ft. per mile, or a rise of one 


Friction, 7 tbs. ton. 


per 


Gritz, 2 * * 


Speed, 0.84 “ “12 miles per hour. 


as “ 


Total, 
Supposing the total weight of train to be 145 tons, 


27;84 ** 


27.84 145=4,036 Ibs. 


that the locomotive required to haul this train is one of | 


In this instance it is supposed 


40 inches in diameter and cylinders of 16 inch stroke, | 


| width than the ordinary gauge, and to obtain this 
| portion under the best circumstances the 5 ft, g 


| relative proportion between grate area and heating 


| ber of circular inches requisite to be 15,750-+80 
| inches. 


| cylinder, 10x16. 





| the area of heating surface, also the area of yrate sur- | 


The weight necessary to give the parts resting 
upon the drivers sufficient adhesion to draw the train 


| be exerted ; but with sand the track can be put in such 


condition that five times the tractive force is sufficient | 


| weight to put upon the drivers for achesion ; and in this | 
Having arrived at a knowledge of the distance of the | 


| heating surface tor each ton on drivers available for ad- | 


Mr. Cook has had great experience in the comparison | 


of electrical with other lights by means of Photometers | tive Works use only a surface of from 35 to 4o square | 


| feet for each ton upon river; Messrs. Porter, Bell & | 


He compares the light of the meteor at the distance 
it was from him, one hundred and seven miles ; as being 
equal to an electrical light from one of his mew and 
powerful batteries placed at the distance of one hundred 
feet, and having a volfatc arc oné half inch in length. 

He increases this electrical light in the ratio of the 
square of the distance, making the proper allowance for 


the loss of light from the meteor, by the absorption of 


the atmosphere; he has then the light of the meteor in | 


its own neighborhood, equal in round numbers to 25,- 
000,000 electrical lights of the capacity above stated. 

Che bulk of the meteor would be in a geometrical 
ratio to that of the electrical light ; and an incandescent 
body like the meteor, to throw out this enormous 
amount of light, must have been not less than sixty feet 
in diameter, 


-—-—-— 0 <> —____———— 


The contractor ona road which is being built at 
Seattle, Oreg. having drawn a portion of the price for the 
job, left his workmen with their wages due, and has 
gone to “ furrin” parts. 


instance we find 40,000 520,500 fbs., or ten tons, to | 
be the required amount. Having found the weight | 


Upon the common 


hesion ; in accordance with this rule the heating surface | 
required would be 500 feet. But the Baldwin Locomo- | 


Co., of Pittsburgh, use about the same. The greater of 
these quantities would give 400 square feet for the area | 
of heating surface with ten tons of weight on drivers. 
The above rule is one which might vary under so many | 
circumstances, and is of no value under changes of 
speed, consequently the following rule is introduced, | 
and believed to be original with the author : 


: | 
RULE. To FIND HEATING SURFACE.—Multiply total | 





| traction force at the rail by speed in miles per hour, and | 


heating surface much more than might be supposed. 


surface could not be maintained upon a gauge of less 


divide by 120 for passenger engines and 110 for freight | 
engines, and the result is the number of square feet of | 
heating surface required. 

Example: Traction. force 4,000, speed 12 miles per 
hour—4,000 X 12+ 120= 400 feet of heating surface. 

The area of grate surface varies in proportion to the | 
In the beginning of the agitation upon the gauge ques- 
tion it was strongly urged by many that a correct or | 


true proportion between the grate area and heating | 
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pro- 


auge 


should be resorted to. It was urged that to obtain the 


sur- 
face the fire-box would have to be too long for its width. 
The locomotives of the 4 ft. 8 4 in. gauge on exhibition 
at the Centennial show the average proportion of length 
of fire-box to breadth to be 2.82 to1; where the gauge 
is 3 ft. we find the proportion to be as 2.1 is to 1, when 
the Farlie engine, built by Mason, is included, Omir. 
ting this one the proportion still is as 2.3 to 1, showing 
that the designers upon the ordinary gauge do not con. 
sider it of sufficient importance to avail themselves , 


‘ 
i 


the proportions claimed of such great importance. The 
general proportion of grate area to heating surface rang- 
es from one-fiftieth to one-sixty-fifth, and there are in- 
stances in which this is either not enough or too great, 
and one-fifty-fifth may be taken fora fair average— 
400+55=7.27 square feet of grate area. A rule in 
common use is to multiply diameter of cylinder by 0.77, 
When diameter is ro inches the area should be 10 o.77- 
=7-7, or one-half a foot greater than by the other rule. 

In estimating the diameter of the cylinder, the pres- 
sure required to move the drivers must be determined, 
the piston speed being slower than that of the periphery 


| ot the drivers in proportion of the circumference of the 


29 


drivers 126 inches to the double stroke of the piston 32 
inches; the pressure upon the pistons required to move 
the drivers is the inverse ratio of their circumference to 
the travel of the piston, and may be found by multiply- 
ing the tractive force required to move the train by cir- 
cumference of drivers and dividing by double the stroke 


| of piston, 


Example: Traction force, 4,000; circumference of 
driver, 126; double stroke of piston, 32—4,000X 125 + 


32=15,705. 


This is the pressure of steam in pounds requisite 


move the pistons, and estimating the effective pressure 
of steam at 80 Ibs. per circular inch, we find the num- 
=197 
This is the area required for both pistons, and 
to determine the diameter divide by 2 and extract the 
square root— 4/197+2=9.92 inches; this being but 


| 0.08 less than 10 inches, it may be taken at that figure. 


The dimensions arrived at by this line of reasoning laid 
down, are: Weight on drivers, 20,000 tbs.; heating 
surface 400 square feet; grate area, 7.27 square feet ; 


The diameter of drivers and stroke 


| of piston have been assumed, because the same piston 


speed will be obtained from this proportion that the 24 
inch stroke of piston reaches with 5 feet drivers upon 
the common gauge, and these are not uncommon pro- 
portions. The rules laid down to find the dimensions 
given are not such that they cannot be varied from, but 
they are such that they will determine the dimensions of 
engines that are built and in common use upon this 
gauge. 
diameter of piston, and circumstances might vary either 
the quantity of heating surface or the proportion of 
heating to grate surface without materially affecting the 
efficiency of the machine—Ratlway Review, 


A higher pressure of steam would permit a less 


ERRATA :—In Chapt. III. rst paragraph below RULE 
8;—"For net tons we use one pound less,”—read— 
“For net tons we use seven pounds "—[Ep.] 


— 
Railway News. 


Seventeen new engines, ordered for the Texas Pacific, 
have been delivered. 


The Southern Pacific and the Cincinnati Southern 
Railways are the longest lines now under construction. 


The total mileage of railroads in Indiana is 3,905 
miles, and the total assessment of property is $38,294,- 
513. 

The extension of the Omaha and Northwestern Rail- 
way from Herman, Neb., seven miles to Tekamah, forty- 


| seven miles from Omaha, is completed. 


The Portland and Rochester Railroad Company, Me., 
are putting a pier under the long span of their bridge 
where it crosses the Saco river at Bar Mills. 


Up to this week there has been 1,388 miles of railway 
completed in the U. S. in 1876 against 78 miles for the 


same period in 1875, 984 in 1874, 2,408 in 1873 and 
4,264 in 1872. 
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A surveying party has been put on the proposed Ore- 
gon line of the Central Pacific which is to leave the 
main line at Winnemucca, Nevada. 


The railroad situation in Colorado is a peculiar one at | 


the present time. 
and no prospect of any. 
three lines leading from the East. 

A line 14 miles long, of the New York and Canada 
Railway, has just been completed from West Chazy, 
N. Y,, to Rouse’s Point, and will be used as the main 
line, the old line being used as a branch. 


A large force are engaged in repairing the Little 
Rock, Mississippi River and Texas Railroad from Chi- 
cot to Medford, Ark., thirty miles of which was washed 
away at intervals by the last rise in the Mississippi. 

A meeting of citizens interested in the proposed Her- 
kimer and Newport Railroad (N. Y.) was held Sept. 6th 
and measures taken to organize a company. The length 
of the line is 12'4 miles, and estimated cost $147,000. 

Ground was broken at South Billerica, Mass., for the 
new 24-inch Billerica and Bedford Railroad, Wednes- 
day, Sept. 6th. 
great ceremony, ex-Gov. Talbot and others making 
speeches. 

The Covington, Columbus & Black Hills Railway, 3’ 
6" gauge, leaves Covington, opposite Sioux City, Ia,, 
running southward to Dakota City, and thence north- 
west along the Missouri river to Pouca, 30 miles, No 
further extension is expected this fall. 


Col. J. W. Finney of the U. S. Engineers has been | 


detailed to survey the Union and Central Pacific Rail- 
way between Omaha and Sacramento, it being alleged 
that the measurement of distances on which the U. S. 
bonds were issued to the companies were inaccurate. 

The Kankakee and Gardner Railway, 28 miles in 
length, from Kankakee, on the Illinois Central, to Gard 
ner, on the Chicago and Alton Railway, has a large 
force tracklaying, and will soon be completed ; it will 
probably be worked by the Cincinnati, Lafayette and 
Chicago R'y Company. 

A contract for 20 miles of the Washington, Cincin 
nati and St. Louis Railway, from Harrisonburg, Va., 
to North River Gap, has been let to J. W. M. Allemony 
of Harrisonburg. 
ditional 25 miles to Monterey in Highland County, Va. 
The eastern terminus of this road will probably be at 
Alexandria on the Potomac, 

The proposed Pittsburgh and Lake Erie Railway, as 
located, follows the Ohio river to Beaver, then runs up 
the Big Beaver to Newcastle and thence up the Maho- 
ning to Youngstown, where it will connect with the At- 
lantic and Great Western. The distance from Pitts- 


burgh to Cleveland is 135 miles while by the present | 


Cleveland & Pittsburgh Railway it is 150 miles. 


Citizens along the line from Sterling to Byron, LIL, 
have accepted the proposition of Osterberg, on behalf 
of the St. Louis, Rock Island and Chicago Railroad 
Company, to build the extension between Sterling and 


Byron, and complete the same by November 30, 1876, | 
Work has | 


for $100,000 and the right of way granted. 
already been commenced, and the job will probably be 
completed by the date agreed upon. 
, ditlllihienmcens 
Contractors’ Intelligence. 





Mr. John B. Benedict, contractor, broke ground at | 


Avondale, near Cincinnati, on Aug. 31, for the Miami 
Valley Railway. 


The contract for paving and grading Sedgwick street. 


Chicago, between North and Lincoln avenues, has been | 


let to J. V. McAdam, 


A petition, largely signed, was received Sept. gth, by 
the Common Council of Oshkosh, to build a bridge 
across Fox river, from Light street to Oregon street. 


The City of Louisville, Ky., invites proposals for 25 
or §0 acres of land upon which to erect a new Work 
House. Architects, and others interested in building 
contracts will make a note thereof. 


The aid secured for the grading of a railroad from 
Quincy to Beardstown gives those interested great en- 
couragement. The subscriptions so far are liberal and 
the prospects are favorable for raising the entire sum 
needed to do the work. 


The contract for the large cables of the Brooklyn 


There is no competition anywhere | 
| 
Rates are the same over the | 


The “breaking” was conducted with | 


Contracts will soon be let for an ad- | 
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bridge, which will amount to over $1,000,000, is excit- | 


| ing much interest in the wire manufacturing business. 


| It is thought the trustees, at their next meeting will 


contract for constructing Water Works at Ashland, Pa 
The supply will be by gravitation, and be brought a dis- 
tance of five miles, under a head of 350 feet 


ply per day is estimated at 2,500,000 gallons, The 


work will be completed this year. 


St Louis, Sept. 8- 
ers completed their labors here this evening, and most 


of them left for their homes to-night. 


New York where the proposals for clothing et« 


ed here to the following parties For beef on the hoof, 

Thomas Lanijan, Arkansas; Mr. Rosenthal, Santa Fe 
| Mess pork, Armour & Co., Chicago; Castner & Penner, 
St. Paul; Joseph E. Podge, Sioux City. 
Richardson & Co., St. Louis; Messrs. Armour & Co., 
Chicago. Flour, C. E. 
Hodges, Sioux City; Castner & Penner, St. Paul; N. P. 
Clark, St. Louis; N. W. Wells, S« huyler, Neb.; J, G, 
M. Gunon, Seneca, Mo.; Newman, Harpwood & Mc- 
Laughlin, Arkansas City; Wm. Speigberg, Santa Fe 
;} and Newman, St. Louis. 
& Co., St. Louis. 


is. Transportation, Northern Pacific Railroad ; 


Corn, F. H. Davis, Omaha. 


Hard-bread, James Garneua 
Soap, Goodwin, Behr & Co., St. Lou- 
D. J. 
McCaun, Omaha; John H. Charles, Sioux City; M. 
Brunswick, Chicago; A. Staab, Pueblo, Col.; E. Nea- 


gle, Cheyenne; Ed. Felon, Leavenworth; J. H. Nich- 


ols, Cheyenne; C. Hecht, Cheyenne. 


>.- 
Institution of Civil Engineers. 
The council of the Institution of Civil Engineers invite 
communications, of a complete and comprehensive char- 


acter, on any of the subjects included in the following 


list, as well as on other analogous questions. For ap- 
proved original communications the council will be pre- 


pared to award premiums, arising out of special funds 


bequeathed for that purpose. 

1. On the flow of fluids, liquid and gaseous. 

2. On portable apparatus for gauging the materials, 
and for the expeditious mixing of large quantities of 
| Portland cement concrete. 


3. On the value and strength of the different materi- 


als used for making concrete ; with experiments on the 
proper proportions of the various ingredients, and of the 
water, whether salt or fresh, to produce the strongest 
mixture, 


4. On the application of steam machinery for exca- 


vating, and the cost as compared with hand labor. 


6. On the manufacture of cast and wrought iron and 





of steel of various qualities; on the eflect of the admix- 
ture of foreign substances , and on the experimental 


tests by which the quality may be ascertained. 


| 7. On the process of forging by steam hammers and 


8. On the effects of pressure on cast steel and in 
the mould. 
g. On the results of experience in the recent extend- 


take some step toward making public the specifications | 


Mr. Isaac S. Cassin, engineer, of Philadelphia, has the 


rhe sup- | 


Che Board of Indian Commission. | 


They will go to 
, Will be | 


received and contracts awarded, Contracts were award- 


Bacon, WwW. E. 


. 
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18. On dock gates and caissons, including a de- 
scription of the requisite external and internal arrange- 
ments, with recent practical examples. 

1g. On percussive and other rock drills 

20. On the appliances and methods used for tunnel- 
driving. rock-boring and blasting, in this country and 
abroad, with details of the cost and of the results at- 
tained. 

21. On railway rolling stock capacity in relation to 
the dead weight of the vehicles. 

22. On the best mode of testing iron and steel for 
railways 

23. On the water supply of towns, including a de 
scription of the sources of supply, of the different modes 
of storing, collecting, and filtering water, of the various 
incidental works, of the distribution to the consumers, 
and of the general practical results, 

24. On the constant service of water supply, with 


special reference to its introduction into the metropolis, 


| in substitution for the intermittent system. 


5. On stone-quarrying and stone-working machinery. | 


other percussive machinery, and by the hydraulic press. | 


| ed use of steel in mechanism and in works of con-| 


struction. 


caused by use or wear. 


11. On the best mode of uniting steel and other 
| metals employed in construction and in boiler work, 
| and or the effect of the operations of punching, drilling 
and riveting on such metals, 
| 12. On the construction of warehouses and other 
buildings for storing goods, with the special view of 
resisting fire, and on the relative merits of brickwork, 


10. On the alteration in the condition of metals 


13. On the construction of street tramways, the | 


| best means of adapting them for the conveyance of pas- 
sengers and goods, and of preventing injury and incon- 
venience to other carriages travelling on the same roads. 
14. On modern methods of constructing the*founda- 
tions of bridges. 
15. On the design, generally, of iron bridges of very 
large span, for railway traffic. 
| 16. On the comparative merits of European and 
j 


| 
| iron, and timber for that object. 
} 
| 
' 
| 
| 


American wrought iron railway bridges. 
17. On canal locks, inclined planes, and other 


modes of overcoming differences of level on canals. 


25. On the various modes of dealing with sewage, 
either for its disposal o1 its utilization 

26. A history of any fresh water channel, tidal river 
or estuary,—accompanied by plans and longitudinal 
and cross sections of the same, at various periods, show- 
ing the alteration in its condition,—including notices of 
any works that may have been executed upon it, and of 
the eflect of the works. 

26. On the relative value of upland and of tidal wa 
ters in mMaintaiming rivers, estuaries and harbors 

28. On the different systems of river and canal 
towage, 

29. On improvements in the construction of furnaces 
and on combustion, 

30. On the construction of steam boilers, adapted lor 
very high pressures. 

31. On the pest prac tical use of steam in steam en- 
gines, and on the effects of the various modes of produc. 
ing condensation, 

32. On the results of experiments in steam jack- 
eting. 

33. On the modern construction of marine engines 
having reference to economy of the working expenses, 
by superheating, surface condensation, high pressure, 
great expansion, etc. 

34. On the construction of portable steam engines, 
or other motors, of very light weight, suitable for light 
boats, aerial machines, etc.; and on condensing with 
air. 

35. On the relative cost of the conveyance of coal by 
rail and by steamer, and on the best mode of loading 
and unloading to diminsh breakage 

36. On the various descriptions of pumps employed 
for raising water or sewage, and their relative efficiency 

37. On the employment of wind or water as a mo. 
tive power, their relative advantages and disadvantages 
compared with steam power, and the motors most suita- 
ble for utilizing them in the best manner. 

38. On the use of gas as a motor. 

39. On the best methods of removing grain in bulk 
from a ship to a warehouse, and on the various modes 
in which grain is stored in bulk. 

40. On the manufacture of mineral oils, and the 
lamps best adapted for their consumption in dwellings 
and lighthouses. 

41. On the “ output” of coal in the United Kingdom, 
as compared with that of other countries, illustrated by 
Statistics, plans, and diagrams showing where coal is 
produced, and where and how it is consumed, 

42. On the sinking of, and machinery applied at, 
deep coal mines (in Saxony, for instance), with a notice 
of the modifications necessary in future coal mining op- 
erations suggested (or indicated) by the working of 
deep sinkings. 

43. On the ventilation and working of railway tun- 
nels of great length. 

44. On compressed air as a motive power, particu- 
larly as applied to machinery in mines and to locomotives 
in tunnels, with some account of its application on the 
continent ; and generally on the methods of transmitting 
force to distant points including details of the existing 


| systems of rope transmission. 


45. On the dressing of the ores of lead, copper, zinc, 
and tin, by any other process than that of water, and 
on the smelting of such ores, with details of the result 


| and cost by different methods. 














46. On the washing of small coal, and the manufac- 
ture of coke and artificial fuel. 

47. On heavy and light wood working machinery. 

48. On pneumatic telegraphs, and on pneumatic 
despatch tubes, designed with a view to economical 
working, and to the attainment of high speeds in long 
lengths of pipe. 

49. On recent progress in telegranhy, including a 
notice of the theoretical and practical data on which 
that progress has been based; with some account of the 
improvements in the construction of land and sea lines 
and in the working instruments. 


—_———__—_—__—__o-<> o——_— 
Water Works, Ancient and Modern.* 


BY E, H, D'AVIGDOR. 
(Continued from page 295.) 

We now come to their mode of construction, and I 
will describe the different modes of work in a few 
words with the assistance of the sketches (Figs. 2 to 
10), calling your attention to the principles on which 
they are based, namely, the Roman rule of thumb, and 
the extreme division of labor. The Romans knew how 
to get over difficulties better than any nation in the 
world. They managed to build under any circumstan- 
ces whatever. If no stone was to be had, they used 
bricks; if the bricks were bad, they constructed of 
concrete; and the different guilds were so wonderfully 
clever in carrying out their respective work, that they 
were able to erect buildings of materials which no engi- 
neer of our day would pass. And although, of course, 
we have made immense strides in plan and design, our 
finest buildings are still far behind those of the Romans 
in nicety of detail. 

It is a popular error to suppose that the Romans 
worked with ashlar only. On the contrary, they em- 
ployed it only when it was more advantageous as com- 
pared with other materials, where great durability was 
required, or where the beauty of the building had to be 
considered. For instance, we find hewn stone in the 
constructions nearest Rome, in bridges of large span, 
in places where good quarries were at hand, and, finally, 
where cheapness of carriage, and the lightness of the 
stone itself did not increase the price of ashlar far be- 
yond what other materials would have cost. 

Roman masonry is especially remarkable for the ac- 
curate cutting and dressing of each separate stone. In 
ashlar, mortar was not generally used, because the joints 
fitted so closely that there was postively no room for it 
between them. Observe the opus revinctum, or keyed 
masonry (Fig. 4), in which each stone fitted into the 
other so accurately, that not a stone could be moved 
without destroying the wall. Mr, now Sir John, 
Hawkshaw applied a somewhat similar bond to the 
head of the Holyhead Breakwater, which is exposed to 
the furious gales of St. George’s Channel. It must be ad- 
mitted, however, that the Romans themselves only used 
this construction in very exceptional cases. They were 
generally content with laying fine large stones in hori- 
zontal courses, paying particular attention to the joints, 
and occasionally, at a later period, they secured the 
stones to each other by brass or iron dowels (see Fig. 3). 

Their rubble work was executed in several different 
ways, as shown in the sketches (Figs. 5 to 10). The 
Romans were very fond of using ashlar for the quoins 
and faces, and were particularly given to opus recticula- 
tum, or network, which consisted of small square 
stones hewn on the face, set on edge, and having a 
rough tail (Figs. 5 and 6). These stones were enclosed 
by a frame of horizontally coursed ashlar or bricks, 
and the filling in consisted of small stones laid in thick 
mortar beds. This network presented an extremely 
graceful appearance, but had no great cohesion, as the 
face stones had no satisfactory bed and only a middling 
bond ; it had therefore to be constructed of very large 
dimensions. Their ordinary rubble-work (opus incert- 
um) was very similar (see Fig. 7) to ours, but they used 
much larger quantities of mortar in the backing than 
would be admitted now-a-days. 

The Roman brick buildings are more interesting. 
Their bricks were in fact ¢/es from 6 in. to 12 in. square, 
and 1 in. to 2in. thick. They hardly ever used the 
same sized bricks throughout a building ; for they placed 
square bricks (or tiles) at the quoins, and triangular 
ones in the faces, and the joints were so carefully bro- 
ken that no example has yet been found where one joint 


~* A course of apers delivered at the Austrian Institution of 
hLagineers and Architects, December, 1875, and January, 1876. 
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is over another. After each course the backing was 
filled up with mortar, and, as M. Choisy has proved by 
his recent investigations, small stones were laid in this 
mortar bed by hand, or possibly sometimes set with a 
hammer, but in house-building or in the construction of 
free walls, they were never rammed. In retaining walls, 
on the contrary, quantities of small rough stones were 
thrown into the mortar bed behind the face and then 
rammed down ; during this process the face was kept 
vertical by wooden struts, and after it the next course of 
bricks was laid, and the process recommenced. 

It is certainly wonderful that these buildings lasted'so 
long, for the materials and the mode of using them 
would now both be equally condemned. And I repeat, 
it is only owing to the perfect work performed by each 
separate man, and to the enormous thickness of the 
brickwork, that an aqueduct constructed in this manner 
could have lasted 2000 years. 

The reason of certain peculiarities in the construction 
of the Roman arches has long been a mystery, and 
these peculiarities can only be explained by the very 
great scarcity of timber in Rome even in very early 
times owing to the wasteful destruction of the Italian 
forests. The Romans, therefore, were constantly trying 
to save timber, and they did so by economizing their 
centering and building in several peculiar ways. In the 
case of large arches of ashlar masonry the first three or 
four voussoirs were laid on each pier or abutment with- 
out any centering at all. As soon as the inclination of 
the joints attained an angle of 18 deg. or 20 deg.,a 
couple of large voussoirs were laid on each side having 
considerable projections or tails inside the intrados. 
The centering was then placed on these projections, and 
the builders were thus able to save a very considerable 
length of tie beam, and nearly half the length of the 
struts, and could therefore largely reduce all the scant- 
lings of the timber (see Fig, 11). This scarcity of tim- 
ber explains another mode of construction, in which the 
arch was executed in a succession of narrow bands par- 
allel to the centre line of the road or aqueduct it car- 
ried. These bands or narrow arches were carried up 
one after another on the same centering, and the space 
between them was covered over with slabs or tiles (see 
Fig. 13). A third method was the following: The 
centering of very light scantling having been set up, 
it was completely covered by a mortar bed in which they 
laid one course of flat tiles. When this ceiling of tiles 
was well set, the arch itself was begun by several cours- 
es of tiles used as voussoirs, and therefore set on edge 
on the former course. When the angle formed by these 
courses began to differ considerably from the radius of 
the circle, a block of concrete was run in with radiating 
faces, and then tiles again as before, the circle being 
finally keyed by a block of concrete (see Fig. 12). Of 
course arches constructed in this manner had to be very 
heavy, otherwise the concrete would have offered insuf- 
ficient resistance, and had they not used the layer of 
flat tiles, a very strong centering would have been re- 
quired. But this layer gave the light centering the 
necessary support by relieving it of a great portion of 
the weight, and enabled the Romans to construct arch- 
es of large span with very poor materials and very 
light timber scantlings. The intrados of the arches 
presented a very neat appearance with its smooth mor- 
tar bed. 

The above-mentioned use of bands in the construc- 
tion of arches was largely applied to the cross vaulting 
of reservoirs, temples, cellars, etc., and it isa matter for 
reflection whether the Gothic groins of a later period do 
not owe their origin to the Roman band arching, in 
which the spandrils and vaults were filled in with light- 
er material resting on them. 

In the case of very large spans (40 ft. to 80 ft.) a 
saving of timber was effected by executing the arch in a 
series of concentric rings, so that the innermost ring 
became the centering for the second one, which was 
only commenced when the former was perfectly set (see 
Fig.14). Although, therefore, these were not bonded 
together at all, but, on the contrary, executed success- 
fully at intervals of time, the accuracy of the work and 
the dressing of the voussoirs are snch that no cracks 
and no settling whatever are to be discovered in them. 
Nor could such a settling escape the eye, as the Rom- 
ans always built in arcs of circles. The thickness of 
the voussoirs was very considerable. Those of the 
Marcia Aqueduct, whose span is 4.72 m. (about 15 ft.) 
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are 0.75 m. (about 2 ft. 6 in.) thick. As compared with 
modern dimensions this is enormous. Thus the Liesing 
Aqueduct in the Vienna Water Works has brick arches 
of 13.27 m. (about 42 ft.) span, while their thickness js 
only 0.92 (3 ft.), and the 36 ft. span consists of five 
rings of half bricks, equal to 2% ft., therefore only the 
same thickness as a Roman arch of two-fifths the span, 

Although the above description is rather lengthy, it 
would still be incomplete if I did not mention the Ro- 
man mortar, which played so prgminent a part in al] 
their constructions of brick, rubble, and concrete. The 
material now called Roman cement was, I need hardly 
say, quite unknown to the Romans, nor did they use 
natura] hydraulic limes or artificial Portland cement, 
Their mortar was composed as follows: One part 
slaked (rich) lime; one part brickdust (known in India 
as Toorkee, and used there for the same purpose) ; and 
two parts clean river sand. If quarry or pit sand was 
to be had (which they preferred) three parts of the Jat- 
ter was substituted. The care used in choosing and 
storing the sand, lime, and brickdust far exceeded the 
precautions now taken even by the strictest resident en- 
gineer. They excavated immense pits, lined them with 
masonry, and erected a roof, or even a vault, over them. 
Here the sand, after being screened, was secured from 
the influence of the weather. The lime was specified to 
be slaked a year before using. It was spread out in 
large sheds, and the slaking was carried on by the influ- 
ence of the air almost without any admixture of water, 
When very hydraulic mortar was required, the Romans 
substituted Puzzolana for the brickdust. This was 
carefully screened and kept dry; in short, the mortar- 
makers of ancient Rome, who never did anything all 
their lives but mix mortar, went through their work with 
such care and accuracy that we should now require a 
chemical laboratory to do as well. 

Puzzolana, well known in England, renders mortars 
made with rich lime very hydraulic. The Sautorin 
earth of the jAdriatic coast and the Trass of the Rhine 
are other volcanic products possessing similar qualities, 
but in a minor degree. In fact, Puzzolana has only re- 
cently been driven out of the field of English construc- 
tion by the manufacture of artificial Portland cement. 

The inner lining of aqueducts, which had of course to 
be impermeable, was carried out in a similar way. The 
canal, drain, or reservoir was first covered with a coat 
of mortar made up in the proportions indicated above 
with coarse sand; the second coat contained screened 
Puzzolana and fine sand; while the last was laid on 
with a fine liquid grout, the whole then being covered 
by a singular mixture of linseed oil, lime slaked in red 
wine, tar, and wax. This was well rubbed in till the 
whole surface became as smooth as marble. It does not 
appear that the Romans supposed that this curious 
compound would produce a permanently hydraulic sur$ 
face ; all they wanted was to give their last coat of mor- 
tar time to set before the water got atit. Pliny adds 
pounded figs to the above prescription, and it appears 
from him and Frontinus that working and polishing the 
inner face was a job requiring great attention and some 
considerable time. 

The concrete, which I have mentioned several times, 
and of which, in fact, many lengths of Roman aque- 
ducts were entirely constructed, was made as follows : 
First a mortar bed was laid, the mortar itself being 
composed according to the circumstances as described 
above. Then the broken stone was either thrown in— 
as in the case of retaining walls—or placed by hand for 
arches, housebuilding, etc. But it does not appear that 
in any case the concrete was regularly made upon a 
platform, and each stone covered with a cementing ma- 
terial, by the process of turning over and mixing, as is 
now the case with us; the mortar bed was invariably 
laid info the work first, and the stone thrown or placed 
in it afterwards. Thus the quantity of mortar in prc- 
portion to stone used was greater than in modern 
works, 

In the above description I have purposely omitted 
many interesting details of the Roman art of building, 
and have confined myself toa general view of their 
modes of construction as applied in aqueducts, reser- 
voirs, and cisterns. I will next proceed to a brief re- 
view of the works themselves, which will, however, oc- 
cupy so much less space, as I have alstady sufficiently 
indicated the materials employed in them. 


(To be continued.) 
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JETTY REFLECTIONS. 


In our issue of Aug. 19, we printed some most inter- 
esting conclusions of G. K. Gilbert, Geologist, to the 
Wheeler Expedition, in regard to erosion of river beds, 
and the transportation of detritus. Let ys formulate 
some of these conclusions, which bear on silt bearing 
rivers. Those, to whom they may not appear obvious, 
we refer to the article in that issue. 

1° The total energy of a stream is equal to its mass 
multiplied by the perpendicular distance through which 
it descends. 

2° This energy is consumed in friction on the stream 
bed and in transportation of detritus. [Friction pro- 
duces internal motion of the water to which its sus- 
pending power is due.] 

3° Suspended matter is a draught on the energy of 
the stream equal to its weight (in water) multiplied by 
the vertical distance it would sink during the time it is 
suspended. 

4° A greater per cent of the energy of a stream can 
be utilized by fine detritus than by coarse [Velocity 
will be less with maximum load of fine detritus than 
with coarse. ] 

5° The capacity of a stream for transportation, is en- 
larged in more than simple ratio by increase of volume, 
and in more than simple ratio by increase of declivity. 

6° The velocity of a stream depends on volume and 
declivity and (inversely) on load. 

7° Astream loaded to its full capacity does not cor- 
rade; partially loaded it corrades ; overloaded it precipi- 


tates. 
A careful consideration of these condensations and a 


full realization of their import leads to most interesting 
deductions in regard to the question under solution at 
South Pass. 

The Mississippi River from New Orleans to its mouth 


for all practical purposes may be considered as com- | 


pletely charged with detritus, as it has exhibited no ten- 
dency to corrade its banks or deviate from the course it 
has pursued for the past century. Its cross-section has 
undoubtedly increased somewhat during the time since 
the floods of the river have been largely confined by 
levees, but on the whole, below New Orleans, more par- 
ticularly for the lower half of this section, the river may 
be considered as ina state of equilibrium, neither de- 
positing sediment or eroding.banks. 

When we reach the passes we find they are not 
marked with the same stability as the section just allud- 
ed to. One pass will continue to be the main pass of 
the river until the formation of islands at its mouth and 
the subdivisions of its waters, its more rapid advance 
out to sea from receiving the major bulk of sediment, 
formation of mud lumps, etc., all increasing its resis- 
tance, disturbs the delicate equilibrium existing between 
the volume, declivity, cross-section, etc., of the several 
passes, and some shorter pass commences to enlarge 
and becomes the main pass to, in turn, be supplanted by 
some other pass when the original conditions are repro- 
duced. It is a case of unstable equilibrium in which 
the forces are constantly adjusting themselves to the 
work along the line of least resistance. However deli- 
cately poised may be the forces the changes are accom- 
plished so slowly, that we say the equilibrium among the 
forces and resistances of the passes as a whole is perfect. 

In the case of an individual pass, it can at no time be 
considered as having a permanent regimen. It is either 
enlarging or diminishing or in that delicate poise which 
may mark the change from one state to the other and 
give a practically constant regimen for many years. 
South Pass was probably in this condition; having 
reached its minimum cross-section and volume, and hav- 
ing the maximum surface slope or the shortest length, it 
was prepared to answer to the increased duty to be im- 
posed upon it when S. W. Pass had pushed itself so far 
out to sea, that increased resistances would turn the 
balances and throw it into a state of decay. So no pass 
is liable to entirely silt up or decay and each pass must 
in time become alternately the main outlet. 

Suppose the jetties to have been placed in S. W. Pass. 
The additional resistance imposed on the pass for the 
time being would have turned the scale, say in favor of 
South Pass, and S. W. Pass would, owing to increased 
length have fallen rapidly into a permanent state of de- 


cay, to in time become a mere bayou. We could con- 


ceive, looking ahead not more than the twenty years for 
which Capt. Eads was to maintain the works, that they 
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might become a most inglorious failure, and the jetty | 
system damned for all time. So we deem it a most 
wise blunder that the jetties were located on the short- | 
est, although for the time being the smallest pass, to the 
sea. Once the pass is scoured out to its normal cross- 
section its permanence is assured for many a decade 
and works will rather be required to prevent its assum- 
ing unmanageable dimensions. At some distant day 
the lengthening of this pass will cause its abandonment 
tor some other. 


The above considerations show the remarkable equi- 
poise, the delicate adjustment existing in the relation of 
the passes, and presents a problem which must be at- 
tacked with extreme caution and a full realization of the 
most delicate conditions involved. No pint-measure 
hydraulics is adequate. Let us analyze the results like- 
ly to follow the works established at South Pass. Con- 
sider the stream as flowing in a bed of its own deposits 
and to be fully charged. 

The regimen of South Pass for any short period of 
time may be considered as permanent. 
so consider it for the time being.) 


(If not we will 
Suppose we carry 
work across the bar which shall diminish the cross-sec- 
tion at the bar to one-fourth, more or less, of the normal 
section in the pass above. 

Then, tst, to carry the same volume of water across 
the bar the velocity must be increased four times, more 


or less, requiring an extra head exactly equivalent to 
this increased velocity; 2d, friction diminishes with 
wetted perimeter but increases as square of velocity, 
hence an extra head will be required to overcome the in- 
crease of friction in the contracted stream ; 3d, the in- 
creased velocity will throw the stream into a state of 
undercharge and it will corrade its bed and take up an 
additional load. This will impose an extra duty on the 
stream requiring an extra head. This last will probably 
be the heaviest draught on the energy of the stream. 
Thus for three reasons we see that an increased head will | 
be required to maintain the volume across the bar and 
these will continue, of course with diminishing force, 
until the channel across the bar is of the same cross- 
section as the normal section of the pass. But as the 


passes are all connected, extra head cannot be obtained 





except at the expense of the volume and velocity of the 
water in the pass itself. 

This diminution of volume and velocity. however 
slight, must cause deposition to take place, thus dimin- 
ishing the cross-section of the pass itself, adding a 
fourth element to decrease the volume of water in South 
Pass. However slight these several causes may be they 
are cumulative, increasing rapidly in a multiple ratio. 
This is not all, however; the volume excluded from S. 
Pass by these four causes is turned into the other passes, 
whose cross-sections, not being hampered, are perma- 
nently enlarged to this increased duty and S. Pass of it- 
self cannot regain it. The result is a compromise, the 
channel between the jetties being eroded and the pass 
above silting up, until there exists a uniform but dimin- 
ished cross-section throughout the pass to the sea. With 
this diminished cross-section the equilibrium is destroy- 
ed, the proper relation between volume slope and cross- 
section no longer exists, and the pass is bound to silt up 
and become a bayou. 


A little more than half way up the pass, Bayou 
Grande leads off considerably more than one-fourth its 
volume. The cross-section of the Pass below this point 
is about three-fifths of that above. The slope below is 
also greater, as is to be expected. This bayou is now 
closed. What must he the effect? The jetty advocates 
assume that its entire volume will be turned into South 
Pass, and that the cross-section below (15,000 sq. ft.) 
will be increased to that above (25,000 sq. ft.). It will 
require an extra head to force this large volume through 
the smaller cross-section, due Ist, to extra velocity; 
2d, to extra friction, and 3d, to extra duty in excavat- 
ing, and these will obtain until the section is normal 
with that above. The section above will silt up and 
finally a compromise will be effected by which a less 
volume on the whcle, will enter S. Pass and a greater 
volume will pass out between the jetties. The other 
passes as before will answer to their increased duty and 
on the whole water is permanently taken from S. Pass. 
It is impossible to tell how much compensation there 
may be in the increased volume on a greater slope be- 
low Bayou Grande; but without going into a fine analy- 
sis of this point, we would say that this bayou leaves 
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the pass too near its head, too great a task being im- 
posed on the water of the pass. If it left the pass near 
its mouth, more favorable results might be anticipated 
from closing it. We believe that less water would flow 
into South Pass. 

So the conclusion is that the works at present con- 
structed have caused a less volume to flow through S. 
Pass, the cross-section of the pass is diminished and the 
whole pass is thrown into a state of permanent decay, 
to in time, nothing farther being done, become a simple 
bayou. These conclusions are deduced from purely @ 
priori grounds. 

Again suppose the jetties to be carried suddenly out 
to sea and the channel between them in some way to be 
excavated immediately to the normal section of the pass. 
Then, undoubtedly, the resistance will be less than be- 
fore; a greater volume immediately sets through the 
pass, the equilibrium is disturbed in an opposite direc- 
tion and the pass will continue to increase in dimensions 
and unless works are erected to restrict it, it will ulti- 
mately become the main pass. So every consideration 
should have pushed the jetties to the earliest possible 
completion, and no expense should have been spared to 
aid and supplement the current in removing the bar 
quickly. 

In the mean time the pass would of course contract, 
but if the bar was quickly enough removed, the dimin- 
ished resistance might be sufficient to counteract the 
effect of the silting, and the tide turned the other way. 
When that was accomplished and the bar entirely clear- 
ed away, the pass could the better stand the strain from 
the closure of Bayou Grande, which ultimately, in that 
case, would improve the channel over the bar and the 
pass itself. 

We of course think these conclusions well taken and 
naturally are inclined, so far as we are inclined at all, 
to accept the reports that the volume of water flowing 
through S. Pass has permanently diminished and the 
Pass itself silting up or in a stateofdecay, Reports to 
the contrary, apparently as well authenticated, merely 
causes us to suspend judgement, until we may know for 
a certainty, the truth, 

Therefore, for reasons that we have stated, so far as 
supporting the theories on which the jetties were based, 
we think they are a failure. So far as accomplishing the 
results to be expected in a permanent deep channel to 
the sea, we think again, they have already failed. Of 
course we expect a greater depth yet across the bar, but 
we also expect greater silting above until the compromise 
is affected, which in the absence of auxiliary works, we 
are persuaded will result in failure. 

The South Pass jetty works have tailed, and we think 
Capt. Eads himself realizes it more keenly than any 
other. We have watched the operations for several 
months, now, expecting to see done what is being done, 
and it is with a keen zest that we appreciate the fertility 
of resource of Capt. Eads and the energy with which 
works are now being prosecuted to push forces back over 
the equilibrium point and at last to crown all with suc- 
cess. It can succeed yet, but how? Water must be 
Works building 
ostensibly to remove a shoal at the head of the pass are 


again brought back into South Pass. 


really to get more water. It must be had and these long 
dams thrown out across S. W. Pass and Passa Loutre 
are for that purpose. But it must be done quickly. The 
river waits on no man’s dalliance. As the wing dams 
are thrown out the mighty river enlarges its channel 
past them and the only hope is to push the wing dams 
faster than the river can excavate its channel. For only 
a short time will this be necessary, for the increased 
supply turned into S. Pass, will soon accomplish its work 
and the balance once turned, it can be left to itself todo 
the rest. 
the sea will be a succes or a failure. 


In less than six months the deep channel to 
If a failure we can 
throw a dyke across the head of South Pass and make of 
it a magnificent canal. If a success we will shake the 
energetic Captain by the hand and hope he will not mar 
his well deserved fame, by attributing the success of his 
enterprise to false principles. He can then, if not now, 
afford to acknowledge the errors of theory, which our 
humble judgment would attribute to bim. 





GEORGE SMITH, the great Assyrian Explorer and 
scholar, is dead. To Rawlinson and Layard great cred- 
it is due for their early discoveries and translations of 
cuneiform inscriptions. But to George Smith's studies 
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of the Assyrian tablets in the British Museum, and his 


| 


Sot ee ae 
subsequent discoveries on the banks of the Tigris, is 


due the unearthing of many legends which illustrate the 
early religious customs of a primitive civilization, and 
which brush away many cobwebs that had gathered 
All 


archeologists and philologists will deplore the great 


about the writings of Moses and the prophets. 


misfortune of his early death, for, although his labors 
have borne much fruit, the starchy grains had not yet 


assumed the mellowing richness of the ripening. 


HELL GATE is now being rapidly charged with explo 


sives, 50,000 lbs. of which will be used, made up into 
cartridges and placed in 7000 holes. The explosion 
willtake place as soun as the charging is completed, 
which may be by Sunday and possibly not until the 
middle of next week, 
i the 


interest in 
Norton's assertion that little or no damage will be done. 


The newspapers are taking great 


affair and seem inclined to doubt Gen. 


| foreign to its objects. 


one spot, with little or no resistance to overcome, the | 


. « * } 
destruction would be wide spread and incalculable’ But | 


distributed as it is into numerous small charges carefully | 


apportioned to the work required of it no danger is to 


be apprehended. The blasting of rock by large mines 
PI 6 ) $ 


has now been s0 closely studied, and the nature of 


the explosions are so well known, that it would be | “Tticism. 


the veriest stupidity that should cause extensive dam- | 


age at Hell Gate. Possibly in a few cases the strength 


of the rock may be miscalculated and local disruption | 


take place. But on the whole no damage is to be ex- 


pect i 


FROM time to time rumors fly through Great Britain 


that the Parliament buildings are settling in a most | 


dangerous manner. Situated on the banks of 


Thames, among the Westminster sands, in probably the 
found, 


most unfavorable site that could have been 


foundations were so well designed and laid that very | . ; : 
ae = y aggrieved and construes the article to be wholly aimed 


| at him. 


little settlement has taken place. The Victoria tower 


the | : : : 
| ness, as concerning engineers, and in which we men- 


the | 


of 200,000 tons was carried through the sand to the | 


Thames silt, probably one of the best of foundations. | 


thick with 
which the tower was built and has stood for forty years 


This was covered eleven feet 


without settlement. 


taken place, one very slight, in the wing of the building | a 
’ I P = = : 5 | down two broad propositions. 
fronting Abingdon street and Palace yard, which long | 


vo 
g' 


two quite ugly but not dangerous cracks exist. 


a 
The 
All the 
exterior work is of limestone which is quite absorbent 


settlement, however, is believed to have ceased. 
of moisture. As a consequence the delicate carvings and 
corbels are apt to suffer, and workmen are constantly 
engaged in replacing injured stone by others selected 
for 


granite, will long resist the corrosive action of the Lon- 


their hardness. No finely carved stone, except 
don atmosphere, though in smooth surfaces the stones of 
the palace show no signs of decay. 


SPRINGFIELD, II]., Sept. 12. 1876. 
Editor Engineering Enclosed 
find P. O. order for five dollars, a small donation to the 


engineering exhibit at Philadelphia, a small amount to 


News.—Dear sir: 


be sure, but is all I feel able to contribute. 


I remain very respectfully, W.D. CLARK, City En. 


At the last meeting of the Civil Engineers’ Club of the 
Northwest, reference was made by President Ches- 
brough to the Engineering Exhibit at Philadelphia, and 
the necessity for the raising of $2.000 mere by the pro- 
fession to defray expenses. In response to this indirect 
appeal to the profession at large we are pleased to receive 
We con- 
sider the contribution of Mr. Clark a very liberal one 


the above as the first donation to the fund. 


and commend his generous example-to the Engineers, 
Architects and Contractors of the country. Every per- 
son who is interested pecuniarily in works of construc- 
tion is benefitted by the Philadelphia exhibit, and is as 
much eatitled to contribute to the payment of the ex- 
penses thereof as any Society, or member thereof, may be. 

The time has come when engineers and architects 
must join hands in advancing the standard of their res- 
pective professions, and asserting their claims to a status 
in society co-incident with their usefulness and merits. 
The exhibit at Philadelphia surpasses anything of the kind 
} 


that has ever been made and its influence on foreign 


Two settlements have, however, | 


concrete on | 


ceased ; and the other in the S. W. river front where | 





. . i¢ y Z 7 1e al ray , 
Undoubtedly if the 50,000 Ibs. were to be exploded in | and when made we shail always endeavor to return 
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and American engineers cannot fail to be beneficial. | 
The total amount of the indebtedness incurred by the 

exhibition is not large and a small amount from each 
engineer, architect and contractor to whom this notice | 
It is to be hoped that 


may come will soon clear it off. 


ican Society of Civil Engineers, No. 4, 23rd street, New 
York City. 


THE PATENT ENCINEER. 


We are always sorry to be misconstrued and it 


affords us particular pain to have our fine sarcasms in- | 
terpreted into personal assaults on men’s professional 
calibre. To turn our paper from its legitimate function, 
and use it for the purpose of grinding anyone’s axe or | 
to impugn anyone’s character as an engineer is wholly 


Such imputations are rare to us 


them with interest. 

When any man, professional or otherwise, enters the 
service of the public, his acts and works so far as they 
public criticism. If he be an inventor, then his inven- 
tion, so far as it is intended for public use is also open to 
In either case it is the duty of the profess- 
ional paper to commend what is good, condemn what is | 
bad, and criticise justly when criticism may be necessary, 
and so protect the public in all possible ways. In this 
discharge of its duties it may occasionally ‘tread on 
some one’s tves,” and while the man owning the toes | 
may cry out, he certainly is not the one to judge of the 
justness of the strictures. 

In our article of Sept. 9, in which we endeavored to 
express our views on a certain phase of the patent busi- 


tioned some inventions in illustration of our point, we 
are sorry to Jearn that one of the inventors, has felt 


If the gentleman has laid himself liable, either 
by professional act or through his invention, we shall 
most certainly exercise our right to indulge in such criti- 
cism as to us may seem just, and this without reference 
to his status. 


In this patent business as concerns engineers, we lay 


| other points on our Atlantic and Gulf coasts as 


| ment of the interior shall warrant them. 





I. No engineer when employed and paid for his ser- 
vices on a given piece of work, should allow himself to 
patent designs or devices which he may adopt in the 


| execution of said works. 


II. Engineers should not be hampered by “patented 
ideas” the more especially in those features of the work 
which with condition and circumstance and in 
which the engineer's abilities are chiefly required. 

Now there is no law to govern either of these cases 
and the many modifications of them which often occur, 
except the unwritten law of the profession, that high 
professional sense of duty to which, more than in any 


other profession probably, its remarkable esprit is due. 


vary 


Engineers and architects usually design their work 
entirely without reference to patent rights except in some 
minor and often recurring detail. They simply ignore 
the patentee and his invention which is usually the best 
way and one that can ordinarily be followed in safety. 
The profession is too old not to have most of the “‘orig- 
inal ideas,” the duplicated of those in times past. 

No architect would think of patenting a facade or a 
court house; neither would Capt. Eads think of pat- 
enting the jetty system, supposing himself the original 
inventor. 

We shall unhesitatingly condemn every engineer who 
is guilty of this breach of professional custom and duty 
and shall very much question his right to bear a title 
which should indicate more than mere constructive 
ability. 


HOLYHEAD NEW HARBOR.* 


There are not many places in this country at which 
the construction of expensive harbor works is justified. 
Having practically an unlimited coast line, in many 
places deeply indented with bays and estuaries, with 
comparative moderate tides, with no jealous and intract- 
able foreign governments to hedge us in and dispute 


* A paper read before the Institution of Civil Engineers by 
Harrison Hayter, C. E., London, Eng. 
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with us commercial supremacy on _this continent, ¢! 
great centres of commerce have uniformly originate 
and grown up about our great natural harbors, in thos 
recesses of the coast to which the interior was accessib) 


| either from geographical position or through great ri, 
| an immediate response will be made and contributions ers and their valleys, through the natural channels 


| sent in promptly to the Finance Committee of the Amer- | outlets of domestic productions. 


Such is the history of 
Portland, Boston, New York, Philadelphia, Baltimore 
| and other ports of the Chesapeake, Charleston, S 


i 
| . 
- = | nah, New Orleans, Galveston and San Francisco. 
| 
i 
| 
' 
| 


1 


Savan.- 
Suc} 


will be the history of San Diego in Southern California 


| Portland in Oregon, and some point on Puget Sound ir 


Washington Territory. Such will be the history of 


+) 
necessities of trade ora higher and farther develop. 
Congressmen 
may attempt through a mistaken policy to alter or re. 
verse natural laws by distributing the appropriation fo, 
rivers and harbors pro rata, according to population 
among the several states. But such distributing the aj ; 
propriation of money for the improvement of cree! 
mouths or the excavation of coast lines where natura 


: : : , | advantages do not exist, is an unwarranted waste, and 
concern said public, are public property and subject to | 


worse than useless, in subtracting so much from our 
commercial ports. Trade does not alter its channels 
for the mere beckoning, even if backed by governmen: 
subsidy. 

In European countries this is quite different. Jealous 
nations with comparatively limited coast lines, in many 
cases with few or no excellent harbors, are obliged te 
construct them, either in self-defence as a military ne- 
cessity, or for the purpose of maintaining their relative 
influence in the channels of trade. In an insular coun- 
try like Great Britain, with railways running to the 
headlands, which bound the shores of narrow straits, as 
at St. George’s Channel on entering the Irish sea, or at 
Dover straits separating England from the continent 
harbors are required for steam ferries. Again, in na- 
tions which were established and built up before ocea: 
commerce might be said to have its being, large cities 
were founded on rivers or water channels it is true, ac- 
commodating the coasting and interior trade in vessels 
of small tonnage; but such harbors were inadequate t 
the commerce of to-day, and vast artificial constructions 
have been necessitated to bring such cities into the life- 
giving current without which they would shrivel and 
dwindle away. Such are the histories of London, Liv- 
erpool, Glasgow, Trieste, Brindisi, the ports of Holland 
and the Baltic ports of Prussia; Plymouth on the south- 
érn coast of England, where foreign steamship lines 
touch, is another example; and Holyhead in Wales, 
the terminus of the Irish packet service for Dublin, and 
Dover and Calais, (to be constructed) are examples of 
foreign harbors. Occasionally artificial harbors have 
been made on exposed coasts, as harbors of refuge. 
Such, partially, is the purpose of Holyhead harbor and 
the design of Dover harbor, and also others projected on 
the English shore of the German ocean. 


A consideration of these facts, suggested by the paper 
mentioned at the head of this article, has led us away 
from the immediate subject on which ,Wwe intended to 
write. The paper before us although of interest for its 
description of the works themselves is of greater value 
for its information on large blasts, blasting operations 
being carried on at Holyhead probably on a more ex- 
tensive scale than in any works yet constructed. A 
short description of the harbor itself, and the causes 
which led to its construction, will be of interest. 

Between 1835 ond 1837 the attention of the English 
government was directed to the importance of providing 
improved harbor accommodations for the packet service 
between England and Ireland. Holyhead on Holy is- 
land, oft the extreme northwest point of Anglesea, north 
of Wales, was, from its geographical position, the near- 
est point to Dublin, 64 miles. As the bridging of Menai 
straits for railroad purposes was then considered doubt- 
ful, Porthdynilaen and even Liverpool, were advocated 
in lieu of Holyhead. In the meantime the Chester and 
Holyhead railway had erected the Conway tube and 
later, the Menai straits bridge itself, both masterpieces 
and monuments of the early history of iron bridge con- 
struction. This determined Holyhead as the port for 
the packet service, and in the construction of the harbor 
works it was deemed best to make it of sufficient capac- 
ity for a harbor of refuge. This proved to be a wise de- 











: j 
jsion, and before the works were completed it was 
c ’ 


used so much for refuge that the design was altered 
and enlarged giving treble the harbor capacity origin - 
ally intended. The present harbor gives 667 acres of 
<heltered roadstead in which, on the average, 3500 ves- 


sels take refuge during the year. 
The work was authorized in 1847 but not seriously 


commenced until 1850. Originally a breakwater, con- | 


sisting of a rubble mound with a superstructure of ma- 
sonry, was designed to run nearly due east a distance of 
«360 ft. enclosing an area of 267 acres. Subsequently 


2 


2<00 ft. more extending in a N. E. direction was added | 


sheltering a farther area of 400 acres, making a total 
length of breakwater of 7,860 ft. The rubble mound 
leng 

“pierre perdue” is of great size; the average depth 


nf water at low-water spring tides being 40 ft., the | 


vreatest, 55 ft., the variation of ordinary spring tides 
being 17 ft., and if equinoctial spring tides, 20 ft. The 
inclination of the fore shore, or slope from low water, is 
generally about 12 to 1 from high water at the super- 
structure outward to 1 or 2 ft. below low water, and 
about 2to 1 from that point to the bottom. On the 


harbor side the slope is about 14% tor. At low water | 
the mound is nowhere less than 250 ft. wide, and in 50 | 


ft. of water is about 450 ft. wide at the base. It con- 


tains about 7,000,000 tons of stone or 3,500,000 cu, yds. 
in quarry, or about 5,200,000 cu. yds. in place. This 
stone was dumped from five lines of railway carried on 
a wooden platform 150 ft. wide and 20 ft. above high 
water. The mdges of stone were kept higher under 
the three outer lines, and the storms washed the stones 
iown and compacted the mound until it assumed the 
general dimensions given. The superstructure is placed 
1s nearly as possible to the harbor side of the mound 
and consists of a wall of massive masonry, commencing 


at low water and extending, 


including parapet, on the 
seaward side to 25% ft. above high water. On the har- 
vor side a lighter wall was carried to Io ft. above high 
water, and the space between the two walls was filled 
in with suitable material. 

The total outside width of the superstructure is about 
57 tt; 4 ft. width of parapet, at 25% ft. hight; 13 ft. 
a promenade at 2134 ft. hight, and 4o ft. of terrace or 
quay at 10 ft. hight. The end of the pier is protected 
by ‘ pier head 150x50 ft. founded at 20 ft. below low 
water, surmounted by a lighthouse 70 ft. from high 
water to the focal plane. In addition to the breakwater 
a beaching ground containing some 300,000 tons of 
juarry debris was constructed. The total cost of the 
breakwater and works connected therewith, including 
land, was about £1,285,000, or about 1,632.10 s. per 
lineal foot. ‘The superstructure cost £36 per lineal foot. 
The stone were deposited for 2 s. 3 d. a ton for the first 
portion, and 2s. 7 d. for the last 2,500 ft. Before oper- 
1tions commenced 2% miles of railway were construct- 
ed, the money expended on all preliminary work amount- 
ng to £92,000. The rubble mound was essentially 
completed in 1863, a period of 1414 years, and the su- 
perstructure is now about completed, making a total 
time of more than 25 years since the works were inaug- 
urated’ The breakwater was designed by the late Mr. 
Rendel and afterwards in charge of the author and Sir 
John Hawkshaw. 
" In the discussion of Mr. Hayter’s paper many criti- 
cisms were made on the altered design of the break- 
water and there was much difference of opinion on the 
cross-section of the breakwater itself. Many of the 
members thought if it were constructed anew the cross- 
section adopted would be quite difterent. The foreshore 
was rapidly being reduced to the condition of shingle 
and bowlders, and appeared to be travelling toward the 
head. Allusions were also made to Plymouth, Cher- 
bourg, Portland, Wick, Kingston and other break- 
waters. 


Probably one of the largest blasts ever made was that 
of the Round Down Cliff, Dover, to facilitate the con- 
struction of the South Eastern railway. The mass of 
chalk to be removed was 360 ft. long, 380 ft. deep, and 
80 ft. wide. A gallery was driven near the proposed 
rail level and the charge of 18,500 Ibs. of powder placed 
in three chambers, the amount of powder required being 
calculated by Sir John Burgoyne’s rule, viz., charge in 
Tbs. equal to 1-32 cube of line of least resistance in feet. 
The product of this mine was 400,000 cu. yds. of chalk 
or about 700,000 tons, over 38 tons per pound of pow- 











| 2% tons per pound. On the average 4 tons of rock | 
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der. In the largest mine at Holyhead, 130,000 tons of 
hard quartz rock, was removed by 21,000 Ibs. of pow- 
der, or over 6 tons per th. [Long tons of 2,240 Ibs., are 
meant.] At Dover Cliff little more was required than 
to lift the rock from its place. At the Holyhead quar- | 
ries, about a mile from the root of the breakwater, the | 


rock was exceedingly tough and hard, admirably adapt- 
ed for the purpose in view. 


About 1,000 mines were fired. They might be divid- | 
ed into two classes; those with vertical joints on all | 
sides, which were always carefully sought out and util- | 
ized in designing the mine, and “rooters-out,” mines situ- 
ated often at intervening angles with no joints, ora 
joint on one side only. The vertical face was of vary- 
ing hight, often over a hundred feet. Shafts were at 
first sunk from the surface, but afterwards on account 
of danger from falling rocks and water, headings were 
carried in from the face of the quarry, two or more right 
angle bends being made so as to prevent the tamping 
from blowing out, an accident of this kind in the early | 
part of the work resulting in the death of Captain 
Hutchinson, R. E., of Dover Cliff fame. When the 
heading had been carried into the joint or near to it, | 





galleries were carried each way along the joint, or par- | 
allel to it, and from these galleries chambers disposed | 


| according to the plan of the joints, were carried a few 


feet toward the face of the rock. These chambers were | 
pierced some three feet below the bottom of the quarry, | 
and even then the quarry floor had to be leveled by | 
smal] shots. 

One mine which may be taken as a type of the joint 
mines, had a hight of face of 110 ft., length, 140 ft. 
length of heading, 35 ft., of gallery, 89 ft. with four 
chambers running toward the face of the rock. No. 1, 
was 12% ft. long, line of resistance 23% ft., charge | 
4,500 Ibs.; No. 2, was 12 ft. long. line of resistance 24 | 
ft., charge 4,000 fbs.; No. 4, was g ft. long, line of re- 
sistance 25 ft. charge 3,000 tbs.; No. 4, was 2% ft. | 
long, line of resistance 18 ft., charge 1500 tbs. ‘otal 
charge 13,000 Ibs.; produce 60,000 tons or nearly 5 tons 
per pound. 

In the case of a ‘‘rooter-out” with a joint on side only, 
44 ft. hight of face, line of resistance 21 ft., one cham- 
ber, a charge of goo tbs. brought down 2,000 tons or | 
} 
were removed by one pound of powder. The charges 
varied from 600 to 21,000 tbs. In the mines giving a 
small product per fb. of powder, the rock usually flew 
about considerably, but in the large and more favorable 
blasts, the rock usually came down with slight disturb- 
ance; in a 120,000 ton mine, “‘a goat grazing on the top 
of the mass to be dislodged, came down with mass 
unhurt.” 

At the commencement of the work ordinary blasting 
powder was used, but after numerous experiments can- 
non powder was found the best, over 1,000 tons having 
been used on the work. Its strength was tested by the 
power of one ounce to throw a 63 Ib. ball from a mor- 
tar at 45°, to a distance of 1530 ft. 

Owing to the varying hight of face and other condi- 
tions, it was not possible to adopt any rigid rule for the | 
amount of powder required fora blast. This was gov- 
erned somewhat by the quantity assumed to be removed 
by the blast. Sir John Burgoyne’s rule was not found 





sufficient. The following approximate rules gives the 
result of experience at Holyhead. For ordinary shafts, 
charge in Ibs. =1-15 to 1-20 of cube of line of least re- 


| sistance in feet. For ordinary headings, 1-12, and for 


“rooter-out,” I-10. 

In tamping the headings the powder was often built 
in for a few feet with a dry rubble wall, and the remain- 
der of the galleries rammed with clay. The shafts were 
more readily tamped with quarry debris, stones, and 
clay, thrown in and rammed. Occasionally a space was 
left around the charge but this was believed to be of 
little use. Experiments, as recommended by Sir John 
Burgoyne, were made, such as mixing sawdust or other 
foreign matters with the powder, to allow for the expan- 
sion of gasses, but such recommendations have been 
proved by experience, fallacious. 

The cost of quarrying the rock, including driving, 
powder and sundries 4% d.(gcts.) per ton, and the 
cost of filling into wagons, including blasting the large 
stones, was about the same. These rates were those at 
the maximum output of about 26,000 tons per week. 
This would make the cost of quarrying and loading in- 





to cars ready for moving away about 15 cts. per ton, our 
currency, or 36 cts. per cu. yd., which, considering the 
unusual character of the rock, is remarkably cheap, 
illustrating in a forcible manner, the economy of large 
blasts. We believe the largest blast ever made in this 
country was in clearing the site for a fort at Golden 
Gate, the entrance to San Francisco Bay. However‘ we 
have not the details at hand. The explosion to take 
place shortly at Hell Gate will be the greatest yet made 
and will be doubly interesting in that it has no prede- 


cessor of a similar character. 





NOTES. 

Canada stands fourth on the list of the merchant 
navies of the world. 

All the rivers of Maine are reported as very low this 
season, lower in fact, than for a long series of years. 

Road steamers are allowed to traverse certain por- 
tions of Glasgow, and there are now seven of them em- 
ployed by iron founders, boiler makers, etc. 

High water and driftwood have completed the de- 
struction of the St. Louis and Keokuk Railroad across 
the Des Moines River near Keokuk, Iowa. 

The French minister of public works has given orders 


for the construction of the great refracting telescope, 17 


| metres long (53 feet), to cost 210.000 francs. Iwo 


years will be required for the work. 


The area of ‘London according to act of Parliament” 


| comprises 78,080 statute acres, equal to 115 s juare 


miles. In it there are nearly half a million of inhabit- 
ed houses and 1,500 miles of streets and roads. 

An astronomer, while observing the sun, noticed that 
birds frequently passed the disc or near it. They were 
several miles high, and entirely invisible to the naked 


eye. It is suggested that the use of the telescope may 


| develop new fact in the migration of birds. 


Che Sutro Tunnel has struck 4o inches of water in its 
headings, now over 14,000 feet from the mouth. This 
is thought to be indicative of a vein not far off. As is 
well known there are two large outcrops on the line of 
the tunnel, before the Comstock itself is reached. 

The man known of all students and educators, Pro- 
fessor Charles Davies, the great mathematician, is no 
more. He died Sabbath evening at Fishkill on the Hud- 
sun. He had been for many years associated with Co)- 


umbia College and the schools at West Point, during 


| which time he has been the author of numerous text- 


books. 


At the age of 75 years, Professor E.S. Snell, the sci- 
entist and philosopher of Amherst College, has passed 
from life. He was the first student to enter Amherst, 
and was the last surviver of his class—the class of '22. 
He died at his home in Springfield, Mass., yesterday, 
and leaves an enviable reputation as a philosopher and 
cultured gentleman’ 

During the siege of Paris experiments were begun 
but not finished, to ascertain whether telegraphic com- 
munication could not be established with the river Seine 
as a conductor, instead of the usual wire. The prob- 
lem is one which has long attracted attention, and it 
seems settled that feeble signals may be obtained, at 
moderate distances, by using a strong current and large 
metallic surfaces. 

An exchange says: The Boston & Albany railroad 
recently took off a set of steel car wheels that had run 
523,000 miles—a greater distance than was ever run by 
any car wheels before in this or any other country. The 
average running distance of acommon chilled iron car 
wheel is only 30,200 miles. These steel wheels, which 
are rapidly coming into favor on the leading roads, are 
warranted for 300,000 miles, after which they can be 
turned down and used again. 


The new life-saving stations on our Lakes, nine of 
which have been or are to be built this year, are 20x45 
ft., 144 stones high, with two rooms in the first story 
and four above. On the roof is a walk-way and look- 
out. The roof is painted red and the side lights drab 
trimmed with a darker shade. These stations are to be 
furnished with life-boats and all the requisite applian- 
ces for saving life amounting in value from $2,000 to 
$3,000. A crew will be employed during the season of 
navigation, the station to be in the charge of one man 
during the winter. 
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Discharge of Water from Jets 
Mains.* 


The 


quantities 


ccompanying plate exhibits graphically the 
mains, under different heads. 

The horizontal lines are proportional, in distance 
from 2 
ing from that head. Then a series of quantities calcu- 
lated for any stream at different heads will, on the scale 
lie on a straight line terminating in zero. 

The flow of water in long mains of pipes seems to fol- 
low ti 


ne 
quantities. 


oO. ° ' 
Che lower table represents, in gallons per minute, the 


flow of-water from jets varying from % to 3 inches di- 


ameter, under heads from 1 to 300 feet. 

The upper scale represents in the same manner the 
flow in long lines of pipes, from 6 to 26 inches diameter 
under heads from 1 to 300 feet per mile. 


le 


Similar scales can be constructed, which will give any 


required number of quantities; that from which this 


was taken has over 5000, 
Feb'y 15, 1976. GALEN W, Pearsons, Engineer of 


Water Works, Bangor, Me. 


ciety of Civil Engineers, 


and in Long 
vast country, and even extends beyond its boundaries 


of water discharged from jets and in long 


| sphere of operations of the American civil engineer, 


ro, to the theoretic velocity of a jet of water issu- | 


same law, and it is probably applicable to other | 


| nize the American Society of Civil Engineers, but to 
| extend toward it a liberal and enlightened recognition ; 


| ments. 
| ing between this Society and other analogous associa- 
auc | tions in Europe, and in the United States; and this 
Reports of Committees of the American So-| 

| during the continuance of the World’s Exposition. 


ON SECURING A NATIONAL RECOGNITION OF THE SOC’Y. | 


The Committee to which was referred the subject of 
“Securing a National Recognition of the Society by 
Federal Charter or otherwise,” respectfully offers the 


following report 


| and construction of the various buildings, their arrange- 


| endless variety of the things to be exhibited, will be em- 
| inently interesting to civil engineers from all parts of the 


After due consideration, the opinion of the Commit- | 


tee is that the primary advisable plan of securing a na- | 
she, d 7 t 7 6 | whole American people, may not only properly take no- 


tional recognition of the Society, is through a federal 
charter, 


the recognition of the Society by the government, but 


from its present corporate existence under the laws ofa 


single State. Our 


If this can be obtained, it will not only secure | ; od ss 
| ors, by encouraging and assisting, pecuniarily, such valu- 


: _, | able experiments as are beyond the means of individuals 
it will change the comparatively local status, arising | io 
| or of private organizations. 


members reside in various States, | 


scattered over the Union, and some of them belong to | 


other countries; so that the membership is already 
quite national, as well as to some extent cosmopolitan. 


Within the last few years the Society has increased 
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fies and sends its influence through all the parts of our 


into other regions, wherever public improvements may 
be in progress. 


Its chief design is to elevate the tone and enlarge the | 


and thus to render him capable of fulfilling his very re- | 
sponsible duties, not only with more credit to himself, | 
but with more profit and greater safety to the public, in 
whose behalf the bulk of engineering works are planned | 
and constructed. 


Therefore, to some extent, the strengthening of the 


upon the public improvements of the country; whether 
they consist of canals, reservoirs, harbors, rivers rail- 
roads or bridges, etc., or of ships, forts and armaments ; 
and it is a mutual insurance which tends to the protec- | 
tion of all classes. It should be, and we trust it will be, 


the pride of our country, not only to favorably recog- 


such as will command the respect of all civilized govern- 
There is already a gratifying mutuality of feel- 


friendly feeling will probably be greatly strengthened 
In 
fact, the whole scheme of the Centennial—the planning 


ment, their adoption to the different specialties, and the 


world. 
The 





United States government, representing the 


tice of this Society, but materially aid its beneficial lab- 


In view, therefore, of the circumstances, we recom- 
mend to the favorable consideration of the Society an 
application to Congress for a national charter, upon the 


| most favorable terms which may consistently be granted 


it now numbers in all over five hundred members, who | 


combine a vast -amount of varied experience in every | 


branch, not only in civil engineering proper, but in | 


many of the 
engineering. 
For a number of years the Society waa in a comatose 


state, and nothing was done beyond keeping up the or- 


allied branches of scientific and mechanical | 


| keeping in view mutual advantages between the Society 


. | and the country. 
its membership much more rapidly than formerly, until | 


Respectfully submitted. 
W. MILNOR ROBERTS, THEODORE G. ELLIs. 
Of Committee. 
TESTS OF AMERICAN IRON AND STEEL, 


At the Eighth Annual Convention, June 15th last, 


| the annual report of Committee on tests of Iron and 


ganization, without meetings or work of any kind; but | 


during the last ten years efforts have been made to im- 


bue it with fresh life and energy, through more frequent 


Steel was submitted, accepted, and the Committee re- 
quested to prepare an appeal to members of Congress to 


be sent, with a copy of the report, to each member of 
| the Society. 
meetings and publications of numerous papers contributed | 


by its members; and also by encouraging the admission 


of 


with great success, and the Society is now a live working 


new members. These efforts have been 


a 


organization, in g 


ood standing at home and abroad, and 
worth. 
The Society has advanced rapidly in public estima- 


tion; and, by its conservative course, it has, we think, 


attended | 


In compliance therewith the following was sub- 
mitted :— 

So rapid has been the increase in the production of 
iron and steel in this country, and so varied and mul- 


| tiplied have the uses to which these metals are applied 
giving promise of annually augmenting its influence and | 


become, that the scientific research necessary to an ac- 
curate knowledge of their qualities and a judicious ap- 
plication of these metals, has become a work of such 


| magnitude that it cannot be performed by any private 
deserved the general favor which is now extended to it. 


Its latest forward movement, in the appointment of a 


Centennial Commission, composed of its own members, 
for the purpose of exhibiting in the International Expo- 
sition in Philadelphia, the progress and practice of Amer- 
ican engineering, will, it is believed, be the means of in- 
augurating a very interesting feature, which promises to 
benefit not only members of the Society and others in 
our country, but many of the visitors from otaer lands, 
The fact that the funds for 
this purpose have been raised by voluntary subscriptions 


and from other societies. 
among its members and other gentlemen and other or- 
ganizations friendly to the undertaking, without draw- 
ing from the funds of the Society, shows that there is a 
commendable spirit of liberality and enterprise among 


its members, entitling the Society to most favorable | 


consideration. 
Although t 
tual improvement of its members professionally, this 


professional improvement naturally and inevitably rami- | 


Such research has therefore 
not kept pace with the growth of the manufacture of the 
metals and the multiplication of their uses. 


individual or corporation, 


The partial investigations which have been made 
have resulted in very great benefits. Our government 
as such, consumes enormous quantities of iron and steel 
for army and navy purposes, and in the construction of 
public buildings. The officers charged with the appli- 
cation of iron and steel to these purposes are as well in- 
formed as to the qualities and characteristics of these 


| metals as any other class of our people, and yet they 
feel and appreciate the uncertainties through which they 


he leading object of the Society is the mu- | 


are compelled to grope their way to a practice which, if 


All the iron and steel makers of the country are pain- 
fully conscious of the ignorance which exists, and hail 


| 
| rigidly correct, is merely by accident. 
| 
| 
! 
| 


| with gratitude the action of Congress appropriating 


So universal is the use of iron and | 
steel by our people, that all classes are deeply interest- 
ed in having such accurate knowledge of these metals 


money to remove it. 


September 23, 1876. 


by all classes been manifested in the work of the Unite: 
States Board to test iron, steel and other metals, ani 
the chagrin and disappointment which would mark the 
failure of the Board for want of the appropriation as 
would be correspondingly bitter. 


l 
Kec 


Have not the indy. 


| trial classes a very strong claim upon Congress to hay; 


these tests made in their interest, which the governmen: 
as such cannot afford to neglect for its own. 

Four of the members of ‘the Board are salaried of 
cers of the government, and the remaining three mem. 


bers receive no compensation, except that the Secretary 


| is paid $1,200 per annum for the performance of very 
| hands of this Society is a practical insurance, as it were, | 


arduous duties. 

The testing-machine in course of construction for the 
Board is believed to be the most perfect one ever de. 
signed. It is now approaching completion. Meantime, 
the tests and investigations to be made by the Board, 
have been carefully planned by the various committee. 
appointed to make them’ And such of the committees 
as have been able to work without the machine, are bus. 
ily engaged and have redched very valuable results, 
The plans of the Board and its labors thus far have re- 
ceived the hearty approval of the best scientists and 
practical men of this and other countries, and they 
have been strongly endorsed by institutions of learning, 
learned societies, and industrial associations throughout 
the United States. 

The knowledge already obtained by the Board wil! 
be worth to the government ina single year many 
times the amount of the money appropriated, and it 
must be borne in mind that this knowledge once obtain- 
ed is perennial. If sound economy prompts the expen- 
diture of a small sum of money to save a very large 
one, it surely demands that Congress shall appropriate 
the $50,000 asked for the work of the Testing Board 
during the next vear. 

The labors of the Board have already resulted in the 
discovery of a method whereby wrought-iron bars may 
be made of uniform strength per square inch, whatever 
is the section. Heretofore that strength has decreased 
as the size of the bar increased. This discovery is o/ 
They have also led to the rejectior 
of the standard test of the chain cables used in ou: 


very great value. 
ys 


navy and merchant marine, and the adoption of a cor- 
rectone. The importance of this change will be appre- 
ciated when it is known that anchor chains were so in- 
jured by the established test that they were upon the 
point of breaking, and did break when used, from th 

injury they had received while undergoing test. The 
great loss of life and property resulting from the failure 
of the metal parts of bridges, buildings and machinery, 
can be in very great measure prevented—and will be— 
by the use of the knowledge which the researches of 
the Testing Board will develop. 

The work of the Board is thoroughly planned, and 
progressing most satisfactorily. Public safety and econ- 
omy demand its continuance to completion ; and this is 
now so widely and so well understood that the appro- 
priations necessary will be approved by all classes. On 
the other hand, the failure of Congress to make them, 
will result in continual heavy losses to our Government 
and people, and great constant danger to life and prop- 
erty. Ws. Sooy SMITH, Chairman. 
anatihliedie 
On Estimating the Illuminating Power of 

Coal Cas. 


BY WILLIAM SUGG, Assoc. Inst. C. E. 
[A paper read before the Institution of Civil Engineers. } 


Notwithstanding the attention which, almost from the 
commencement of gas-lighting, has been bestowed upon 
this important subject, yet gas photometry is still in an 
unsatisfactory state. With even the most perfect ap- 
paratus, the same quality of gas is differently estimated 
in various places, because there is no generally recog- 
nized standard burner. There is, consequently, a want 
of uniformity in the results of different operations, which 
inclines those who are not conversant with the subject in 
all its bearings to distrust photometrical tests, and to 
despair of obtaining more than an extremely rough esti- 
mate of the amount of light-giving power of any sample 
of coal gas. This applies with greater force, at the 
present time, to the estimations made by the public ex- 
aminers than to those by gas-makers. 

Since the elaborate series of experim4nts carried out 


procured as must lead to safety and economy in their by Mr. T. N. Kirkham, M. Inst. C. E,, Engineer-in- 
employment. For this reason a most lively interest has | Chief of the Imperial Gas Light Company, assisted by 
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the Author, gas-makers have been in possession of re- 


liable means for their purpose. 
One of the results of these important experiments is 


that the jet-photometer, originally invented by the late | 


Mr. George Lowe, M. Inst. C. E., has been so improved 
through the data thus obtained, that it is possible to 
ascertain by simple inspection the true illuminating 


eases. Thus, the manufacturers of gas are able to sat- 
isfy themselves reasonably well of the illuminating power, 
ond consequently of the commercial value, of what they 
sell: whilst the public are not so well able to appreciate 
at its proper value the gas they buy, the jet-photometer 
not being a parliamentary test, and so not being used 
by the public gas examiners. This is probably the rea- 
son of much of the dissatisfaction expressed by the pub- 
lic in England and in other parts of the world relative 
to the gas supply. 

The official certificate given in terms of the parlia- 
mentary standard candle, and of the various standard 
burners, does not always show the real light-giving 
power of the gas, neither does it appear to convey a suf- 
ficiently clear idea of its monetary value to those, un- 


acquainted with gas photometary, who have to pay for | 


it. The Author feels confident that this state of things 
may be altered, and satisfactory results obtained, by a 
modification of the apparatus at present in use for the 
pul pose. 

It is generally acknowledged that the most accurate 
way of estimating the illuminating power of gas is by 
burning a known quantity of that gas in a standard 
burner, and comparing the light with that from a known 


quantity of oil or sperm consumed ina certain kind of | 


lamp or candle. 
In England, since the year 1852, the parliamentary 


standard of comparison has been a sperm candle, of six | 
to the pound, burning at the rate of 120 grains per hour. | 


As the result of an elaborate series of experiments con- 
ducted by Professors Graham, Brande, J. T. 
and Dr. Leeson in 1852, may be stated that the average 
normal rate of burning of these candles is nearer 130 
grains than 120 grains. Therefore it is desirable that- 
the parliamentary standard rate should be altered, if a 
change can reasonably be made. 

The greatest obstruction to the adoption of a uniform 
system of gas photometry has always besn the difficulty 
of settling the kind of burner through which the gas to 
be tested shall be burned. With the standard quantity 
of the same gas, different kinds of burners give varying 
results with an identical quantity of gases of different 
illuminating powers, richer or poorer, according to the 
quality of gas it has been originally designed for. Thus, 
as an example of the first difficulty, in 1863 Dr. Letheby 
found that seven 15-hole Standard burners, provided 
with 7-inch chimneys, gave, for a consumption of § cubic 
feet per hour of the same gas, varying powers of light 
from 11.30 to 13.56 candles, or a range of 20 per cent. 
Yet these were all eligible as testing burners, because 
they agreed with the extremely vague description of the 
standard burner in the Metropolis and other Gas Acts, 
the work of the Acts being generally, ‘a 15-hole Argand 
burner provided with a 7-inch chimney.” As an ex- 
ample of the second difficulty, the present standard 
burner for the City of London does not, when made to 
burn a constant quantity, develop the illuminating power 
of more than one quality of gas. Thus, if it be supplied 
with § cubic feet per hour of 16-candle gas, it will burn 
it very well, and give nearly true results; but with 5 
cubic feet of 17- or 18-candle gas it ceases to do so, al- 
though it would succeed with a proportionately less 
amount of the richer gases. The reason is that the air 
and gas passages are arranged to burn § cubic feet per 
hour of 16-candle gas ; richer gases, therefore, cannot 
get enough air for their proper combustion, and so the 
burner does not educe the full amount of light these 
gases are capable of evolving. 


If gas is to be tested by the amount of light attainable 
from an unvarying rate of consumption of § cubic feet 
per hour, then it ought to be a sine gua non that this 
standard quantity be as properly burned as a consumer 
can burn it. To do this, not one only, but several stand- 
ard burners are required. To Dr. Letheby belongs the 
credit of having made one of the first important steps 
towards an acurate estimation of the illuminating power 
of coal gas, for upon finding the great differences which 
existed in so-called standard burners, he, in the year 


Cooper, | 


| 


| Steatite top and 15 holes ; 
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1863, designed, in conjunction with the A athor, a stand- 
ard burner with a 15-hole incorrodible steatite top for 
14-candle gas. Previous to this all official testing burn- 
ers had iron tops, which were subject to alteration by 
oxidation. With this burner the gas supplied to the 


; City of London was tested until the appointment of the 
referees under the Metropolis Gas Act of 1869. Dr. 
power capable of being envolved from different coal | 


Letheby was the first public examiner who introduced 
arrangements in the photometrical instruments for cut- 
ting off reflected light from walls, ceilings, &c. 

It must be said, however, in justice to Mr. George 
Lowe, that, being aware of the necessity for a proper 
standard burner, he, so far back as the year 1859, urged 
the Committee on the Chartered Gas Bill to adopt the 
first one made by the Author for 12-candle gas witha 
; but his proposition was suc- 
cessfully opposed. The burneradopted by Dr. Letheby, | 
known as the “ Sugg-Letheby ” 14-candle burner, is one 
of the parliamentary standard-testing burners for 14- | 


| candle gas, and is used with a chimney 7 inches long and | ; = 
| of water at the point of ignition. The diflerence be- 


2 in. wide, in England, in some parts of North and South 
America, in Canada, Australia, and New Zealand. 


There are, however, two other parlimentary burners for | 


14-candle gas, viz., one described in the Birmingham and 
Staffordshire Gas Act of 1864, for testing the 


gas sup- 
plied to Birmingham, and also adopted at Hanley, Hull, | 
and, till lately, at Brighton. It is of the 15-hole class, 
and is used with a similar chimney to the preceding one; | 
the top is of hard bronze; but it equally unsuitable for 
ordinary use or for testing burner. The other 14-candle 
burner is that adopted by the Gas Referees for London 
in 1869. The words of the Act (City of London Gas, 


1868) under which the referees were appointed are with 


respect to the standard burner: “ Section 43. The Gas 
Referees shall prescribe the burner for testing the 
illuminating power of the gas, and it shall be such as | 
shall be the most suitable for obtaining from the gas the 


greatest amount of light, and be practicable for use by | 


the consumer.” 


This burner, the invention of the Author, is known as | 


“a 


Sugg’s “ London” standard Argand burner for 14- | 


candle gas, and is used for testingt he gas supplied to the 
City and other parts of London by the Gas Light and | 
Coke Company, by the Imperial and South Metropolitan | 


Gas Companies, and by a number of companies in the 


provinces. It is also the new standard burner for the | 


Dominion of Canada, and the Author believes for New 
York, Philadelphia, Chicago, and some few places on the | 


The same standard quantity of the same quality of 
™ | 


Continent of Europe. 


gas tested by these three burners shows very different 
powers of light, the “London” burner evolving the 
greatest, and the Birmingham the least amount of light. 
The total difference is nearly three candles. 

There are three different parliamentary standard burn- 
ers for testing 16-candle gas, all to consume the stand- | 
ard quantity of 5 cubic teet per hour, viz., the Dublin” 
16-candle Argand 15-hole steatite-top burner, used with 
a chimney 7 inches long by 2 inches wide, specified in 
the Dublin Gas Act. This is a modification of the 





“*Letheby ” burner, the only difference being that the 
central aperture for the admission of air is larger than 
in the “ Letheby, ” the richer gas requiring more air for 
its combustion. The Dublin flat-flame 16-candle burner, 
specified in the Dublin Gas Act of 1873 to burn § cub. 
feet of gas per hour under a pressure of o°5 inch. And 
the ‘‘ London ” standard Argand for 16-candle gas with 
a 24-hole steatite top, to be used with a chimney 6 in, 
long and 2 inches wide. The last is the same as that 
adopted by the Gas Referees for testing 14-candle gas, 
the only difference being in the increased diameter of the 
chimney. 

The Gas Referees likewise direct in theirinstructions 
to gas examiners, with a view of getting a more nearly 
correct estimation of the power of richer gases than 16- 
candle gas, that in the event of the flame from the 
standard quantity tailing over the 6-inch chimney a 7- 
inch one is to be substituted for it. 

At the time the referees were called upon to prescribe 
the standard burner for 16-candle gas, no other of that 
kind existed than the Dublin burner, which does not 
comply with the requirements of Parliament, inasmuch 
as it is not the best burner for the use of the consumer, 
neither is it a good testing burner. The standard quan- 
tity of the same quality of gas affords different degrees 
of light with each of these three burners. The London 


| is great uncertainty as to their true illuminating 


| greatly needed. 


309 


burner gives the greatest, and the Dublin “Argand’ 
burner the least light. The total difference varies from 
about 1% to 134 candle. 

Chere is but one parliamentary standard burner for 
consuming § cubic feet per hour of 18-candle gas, viz 
that described in the Leamington Gas Act, which is a 
modification of the “Sugg-Letheby” burner, the central 


aperture being enlarged to supply more air to the richer 


he best burner 


gas. Itis not mitch used, and is not t 
for the consumer. The difference in amount of light 
given for the standard quantity of the same quality of 
gas consumed in the “London” 18-candle burner and 
the Leamington burner is about 2% candles; the “Lon- 
don” burner yielding the greatest, and the Leamington 
the least light. For 20-candle gas the parliamentary 
standard burner is described by the Gas Referees as 
Sugg’s steatite batwing, No. 7. It is used in London 


and in Liverpool. There is another which is described 


jin the Dublin Gas Act, and which it is specified shall 


consume § cubic feet per hour at a pressure of 0.5 inch 


| tween this and Sugg's steatite, No. 7, is 2% candles with 


20-candle gas. 

The Argand burner is erroneously supposed not to 
yield so good a result in burning 5 cubic feet of Cannel 
gas as the batwing burner. For 27- up to 32-candk 
gas, it is customary, in Scotland and elsewhere, to make 
use of any kind of fish-tail burner, and to consume any 
quantity of gas, at the option of the operator. For 
Cannel gasses there is no regularly authorized parlia 
mentary burner, neither does it appear that custom ha 
established one which might serve the purpose; so there 
g value. 


From what has been stated it will be readily perceiv- 


j}ed that a revision of the standard-burner system is 


Evidence has been given, and probably 


| will again be given, in Parliament relative to the cost of 


gas, Which is absolutely enigmatical, excepting to those 
who are well versed in the question of standard burn- 
ers. Now if the standard burner were as equally certain 
as a standard pint measure, so that it might be regu- 


larly stamped by the Standards Department of the 


| Board of Trade, it would be known that 14-candle or 


| 2o-candle gas meant such a quality of gas that a con- 


sumer could, if he pleased, obtain from the combustion 
of 5 cubic feet of it a clear white light equal to fourteen 
or twenty sperm candles of six to the pound, But the 
success of those appointed to settle the question of stan- 
dard burners haS been very indifferent. 

Naturally it will Le imagined that the illuminating 
power of gas is the light it can be made to evolve. Such 
a starting point was for the first time agreed upon by 
the Engineer to the Corporation of the City of London, 
Mr. William Haywood, M. Inst. C. E., and Dr. Lethe- 
by, in their joint “Report to the Special Gas Committee 
of the Commissioners of Sewers,” dated the roth of 
December, 1864. In giving the reason for the adoption 
of the “Letheby” burner for testing purposes, they state, 
that “as no burner can produce light, but merely educe 
it, they (the gas companies) are entitled to all the light 
which can be evoked from the gas by any burner which 
fulfils the conditions of the Act of Parliament.” This, 
at that time novel view of the case, was after careful ex- 
amination confirmed by Mr. Cardwell’s committee on 
the Metropolis Gas Bill of 1363 Since then the only 
standard burners which have been adopted are the Gas 
Referees’ (London) 14- and 16-candle burners, and the 
Dublin flat flame burner, which is only used for testing 
the gas supplied to the city of Dublin. All others were 
adopted before this principle of selection had been 
agreed upon. 

Now it is evident that, as the guiding principle recom- 
mended by Mr. Cardwell’s committee will influence the 
selection of standard burners for the future, there must 
be as many standard burners as there aye different qual- 
ities of gas, supposing all are to be tested by burning a 
uniform quantity of 5 cubic feet per hour. Such a sys- 
tem will take much time to perfect, and will require 
great care on the part of the gas examiner. In fact, he 
must know before he makes the test what is the light- 
giving power of the gas, so that he may use the right 
burner to develop its qualities. Strange as it may ap- 
pear, there is no difficulty with a proper set of standard 
burners in arriving at this conalusion, by finding which 
of the standard burners will burn the required § cubic 


feet of gas per hour giving a flame of, say, 3 inches in 
hight. If, for example the 16-candle standard burner 
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will] do this, then the gas is equal to sixteen sperm can- 
iles, and the subseqnent test will only be a corrobora- 
tion of the fact. 

But the system invented by the Author is much sim- 
pler than that. One standard burner only is proposed 
for all qualities of gas from twelve to thirty candles. 
This burner may be readily gauged and verified by ac- 
tual trial against the Government standard burner, as in 
fact the Gas Referees’ London standard burners are now 
verified. The burner which the Author proposes as the 
standard burner for all gases is the Gas Referees’ Lon- 
don Argand burner, with a chimney 6 inches or 7 inch- 
es long by 134 inch wide, producing a flame always 3 
nches in height. To enable it to burn with a steady 
This will 


then be the same kind of burner which is ordinarily 


flame a slight modification must be made. 


idopted by consumers. 

When 
feet per hour with a 3 inch flame, the light from which 
ill be equal to that given by sixteen sperm candles of 
x to the pound. 


used with 16-candle gas it will burn 5 cubic 


W 


The following table shows the quantities of different 
jualities of gas required to produce in burning a 3-inch 
flame with this burner, viz..— 


With 12-candle gas it requires 6.65 cubic feet. 
“1g s ‘“ 5. as 


16 = = 5.0 


— 
j* 


“ h. “ 
17 


15 


1y 


oe ‘ “ 
“0 


Of late years a Gas Referees’ standard burner has 


been constantly used by the Author as a standard light 


for testing various kinds of gas burners, and it has been 
f | 


rund 


that the illuminating nower, as well as the ap- 
pearance of the 3-inch flame, has been always constant, 
notwithstanding considerable variations in the quality of 


the gas. On several occasions it was tried with two dif- 


ferent gases, one quality of gas being equal to thirteen 


candles and the other to twenty candles; but the most 


careful observation failed to detect the slightest varia- 


tion in the amount of light given by the standard 3-inch 
fame. 


yrad 


Only the quantity of gas supplied to it was 
ually lessened, and the pressure at the foot of the 
burner was proportionately diminished as the richer gas 
Tce 


displaced the poorer, and 


For 


versa, 

the convenience of gas examiners, the Author 
prepared a table showing the illuminating power of 

gases, the quantity required to give a 3-inch flame to 

this burner having been ascertained. 

his system of a constant flame is founded on the jet- 

shotometer system explained in the Paper on “Experi- 


m on the Standards of Comparison employed for 


by Mr. 
l. N. Kirkham, and also upon the old Scotch duration 


lesting the Illuminating Power of Coal Gas,” 


test invented by the late Dr. Fife. These systems are 
combined with the present parliamentary system of as- 
rtaining the illuminating power of gases by compari 
Phe 
-The 


Gas Referees’ 3-inch flame burner having been fixed on 


son with the light of the flame of a sperm candle. 


proposed method of effecting this is as follows: 


a photometer in the.place usually occupied by the stan- 
dard burner, it is to be lighted, and allowed to burn off 
all the dead gas collected in the meter and _ fittings of 
the apparatus. Then, a clean chimney is to be put on, 
ind the height of the flame regulated by the aid of the 
isual 


micrometer cock and King’s pressure gauge to 


exactly 3 inches. The quantity of gas per hour requir- 
ed to give this flame is then to be found, and a reference 
to the table will show the examiner the illuminating 
of the gas. 


formed in accordance 


powel The rest of the experiment is per- 


with the instructions of the Gas 


Referees. The result is the illuminating power of the 


gas in terms of the parliamentary standard quantity of 


cubic feet of gas and 120 grains of sperm candle. 
Every quality of gas tried upon this system will be fair- 
ly consumed, and a like quantity of gas will be designa- 
ted by 


I ower, 


the same number of candles of illuminating 


In conclusion, it must not be supposed that because 


there will sometimes be a divergence between the illum- 


ating power as found by the candles, and that indicated | 


ry the Author's table, the system here described is un- 
certain or variable. 
cnables the 


The steadiness of the standard light 


examiner to detect the variations in the 


illuminating power of the sperm candles, which he has 
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| 
A reference to 


Mr. Kirkham’s experiments will demonstrate to which | 


not previously been able to discover. 


of the two, candles or standard flame, the discrepancy, | 
if any, is to be attributed. — [The discussion of this 
paper will be published next week.] 

~~ -- 


The Centennial. 


COMPRESSED AIR ENGINE MADE BY THE STUDENTS OF 
THE PHILADELPHIA POLYTECHNIC COLLEGE, 

In order to illustrate the practical working of this | 
new system of Compressed Air Propulsion, the Stu- | 
dents of the School of Mines, and of the School of | 
Civil Engineering united with those of the School of | 
Mechanical Engineering in the construction of a line of | 
railroad, both level and inclined, on which to exhibit | 
the Locomotive. 

Without fire, steam or smoke, and without cogwheels 
rolling on the track, the engine ascends a grade of one 
foot in five, by means of a motor which, once compress- 
ed, may be kept ready for use, and be obtained through 
suitable conduits at any point required. 

To impress upon the mind of the visitor the fact that 
this system is well adapted to mining purposes, a mod- 
el of a section of the shaft of a mine was constructed | 
about one foot square in its cross-section, and eight | 
feet high, covered by the floor and frame work of the | 
ore shed and machinery house surmounted by its belfry. 
Against what represents, in plaster, a rocky hillside, 
which rises above the summit of the mine, and descends 
toa lower level beyond, the roadbed of the inclined 
plane has been built, and cross-ties laid. 


trestle 


These ties 
are continued over work to the abutment of a 
deck-bridge, one arch of which, with its supporting pier, 
is finished. The whole structure occupies space 15 feet 
long, and is about 9 feet in its extreme hight. Through- | 
out this length a single track of rails is laid. 
rHE ENGINE, 
The model of the engine, which has been construct 


the foot, consists of a 


ed on scale of an inch to the 
nearly cylindrical copper air chamber, resting horizon- 
tally on four standards, which contain the journal boxes 
of the wheels that support the machine. 

The driving wheels are horizontal, and are two in 
number. They revolve in opposite directions beneath 
the air chamber, where they are set and properly sup- 
ported, one on either side of the middle of the bottom. 
The two horizontal cylinders and their pistons, connect- 
ing rods, valves and valve rods, do not differ materially 
from those of ordinary steam locomotives. 

The track has a third or plate rail fastened edge-wise, 


midway between the T rails and high enough to run be- 





tween the two driving wheels. By means of a lever 
these wheels can be brought and retained sufficiently 
close together to pinch or press between them the cen- 
tral rail, and this pressure can be so increased as to hold 
the engine securely on steep inclined planes, or by the 


revolution of the driving wheels to propel it up or down 


at the speed required. 


The reservoir of compressed air, under a pressure of 
about thirty pounds to the square inch, stands at the 
foot of the plane; and from it a 3% inch pipe-line is laid 
just outside the outer rail, and extending to the head of 
the plane. 

In this pipe are three “air stations, one at either end 
of the line, and one on the plane, so that should the 
pressure in the air chamber fall too low, a fresh supply 
of compressed air may be drawn by stopping the en- 
gine at one of the “air stations” attaching a rubber 
pipe and opening a stop-cock. 


In applying to low grade railroads whether elevated, 


| underground or surface, the system of compressed air 


locomotion, as worked out and publicly illustrated by 


the students of the Polytechnic College, the middle rail | 
| of the track and the horizontal driving wheels are dis- 


pensed with and the traction is obtained by the ordin- 


ary vertical drivers. —(Communicated. ) 


_>- 
Railway News. 


The total value of railroads completed in Kentucky is 


| estimtaed at $35,000,000 


We learn that the Dakota Southern Railway is to be 
extended westward from Yankton, immediately. 


A proposal is made for constructing a subterranean 
railway, nearly fourteen miles long, under the streets of 


| Paris, the outlay being estimated at 45,480,000. 


lat Milan, Ill, on the Rock Island & Mercer County 


| the St. Louis, Lawrence & Western 


| incorporated, with a capital stock of $1,500,000. 


29 
“39 


September 


1876, 


The Galt and Ione Railway, California, is nearing 


completion, and it is expected will be finished by Octo 
ber 14th. 


Grading is nearly finished and tracklaying has begun 
gui 


Railroad. 


One span of the railroad bridge, one hundred and 


eighty feet long, over the Tennessee river at London 


was blown down Sept. roth. 


The narrow-gauge railroad has diminished nearly 


| one half the $450,000 a year which Lynn, eastern Mas. 


sachusetts, formerly paid the Eastern Railroad. 


A project is afoot to organize a company to build a 
road from the present terminus of the West) Wisconsin 


| Road, now in a quiescent state, to Rice Lake, Barron 
| County, Wis. 


But four anda half miles of the Helena & Tron 
Mountain Road out of the forty-eight between Helena, 
Arkansas and Forest City remain to be graded, and the 
bridge and trestles are well advanced. 


It is said that arrangements are being made to extend 


Railroad from its 


| terminus at Carbondale, Kansas, southward through 


Lyndon to Melvern, about twenty-two miles. 


The survey of the proposed railroad from Bethel t 


to 


Work will 


Rochester, Verment, has been completed. 


| soon be commenced, and the road, when completed, will 


connect with the Central Vermont at Bethel. 

The Columbus and Southeastern road, Ohio, has been 
It is 
to be an auxiliary line to the Sciota Valley road, and to 
run from Ashville to Murray City, Hocking county. 


The Waukon and Mississippi railroad, Iowa, is grad- 
ed, bridges built and ties on the ground. Arrangements 
have been made for the purchase of the iron and rolling 
stock and the road will probably soon be in operation, 


Articles of Association have been filed for a company 
calling itself the Chicago and St. Louis Air Line Nar- 
row Gauge road .This is believed to be a move to de- 
feat the Chicago, Braidwood and Southern road which 
is now in condition to insure its early construction. 

The Indianapolis Journal says that work has been re- 
sumed on the St. Louis & Bloomfield Road. The track 
and tunnel are being put in good order and trains will 
soon be put on the finished section, which extends from 


Switz City, Ind., southeast thirty-five miles to Bedford, 


The work on the Hoosac tunnel was first earnestly 
commenced in 1855, and is said to have cost, up to Jan. 
uary 1, 1876, about eleven and a half millions of dollars, 
to which may be added nearly four millions of dollars 


for interest, making a grand total of over fifteen millions 
of dollars. 


A surveying party has reached Ovary, Colorado, 
from the terminus of the Utah Southern, 152 miles. It 
is rumored they are to work in the interest of the Cen- 
tral Pacific, who design an independent line from Ogden 
to Denver, connecting with the Kansas Pacific at that 
point. , 

The Natchez, Jackson and Columbus Narrow Gauge 
Railroad, three feet six inches, will be completed from 
Natchez to Fayette by September 10, twenty-five miles. 
Trains are now running regularly to within two miles of 
Fayette. The intention is to extend it to Jackson, Miss 
forty-four miles beyond Fayette. 


The Atlanta Times says the work of the Marietta & 
North Georgia Railroad goes bravely on. When com- 
pleted it will open up to the State one of the most im- 
portant and valuable thoroughfares within her borders, 
The region of country through which it passes is rich in 
resources, which only await the hand of enterprise to 
develop and grasp. 


The route of the Massillon and Coshocton railroad, 
Ohio, now in course of construction, extends from 
Seach city, a point on the line of the Cleveland, Tus- 
carawas Valley and Cleveland railroad, to Coshocton, 
about thirty-six miles. From Beach city to Cleveland 
the distance is eighty-six miles, making the entire dis- 
tance from Cleveland to Coshocton 182 miles. 


A wooden narrow gauge is building in Florida, from 
Ocala to Blue Spring, via Silver Spring. This will com- 
plete the connection between the waters of the Atlantic 
and the Gulf bya transit of twenty mils, the rest of 
the route being made up of the St. Johns and the Ock- 
lawaha on the east, and the Withlacoochee on the west. 
This will develop an extensive orange region. 





23, 1876. 


. 


Septem ber 


rhe old road-bed lying between Ottumwa and Sig- 
ourney, Iowa, and which belonged to the Cedar Rapid 
and St. Louis, has been purchased by the Chicago, Bur- 


. . ror} nleting - the io 
lington and Quincy, and the work of completing it has | extent after pier 


been commenced between Ottumwa an | lowa City. At 
the latter place the line w ill connect with the Clinton 
and Southwestern, also owned by the Chi ago Burling. 


line 


This new 


ton and Quincy, thus giving that company imnother 
from Chicago via Mendota to Council Bluffs 
line will probably be used for freight especially, and is 

The Mis- | 


. | 
will be crossed by a pontoon bridge at Clin- 


290 miles shorter than the one via Burlington 
sissippl 
ton. | 

[he New York Su says 
high Valley Railroad made a contract with the Erie | 


—Some time ago the Le 


Railway by which it agreed to lay a third steel rail from 
Waverly to Buffalo, thus making a narrow gauge for 170 
in consideration of being given the right of way 
the section fora term of years. The 
Lehigh Val 
amounted to 


It is 


miles, 
for trains over 
rails were laid, and the traffic sent by the 


ley railroad over the Erie, so far, has 


enough to pay for twenty miles of the steel rail. 
thought that in about two years the Lehigh Valley will 
the road to an extent sufficient to reimburse | 
lhe 
rails will then become entirely the property of the Eri 
Railway. 


have used 


itself for advances in the purchase of the steel rails. 


>. 
Contractors’ Intelligence. 





[wo hundred and twenty-seven miles of the Cana- 
dian Pacific Railroad from Red River to Thunder Bay | 
are under contract and the most of this section will soon 


be located. 


A dispatch says,—The bridges and piling on the | 


Green Bay railroad extension, running into La Crosse 


Wis, were completed Sept. 15. The iron will be laid 
and trains running by Sept. 20, 


rhe contract to grade the remaining portion of the 


Cc. C, and W. Railway between Clinton, Lowa; and Tip- 


ton was let Thursday. 


ceeding along the line. Some rolling stock has been 


purchased, 


The contract for the foundation work of the Masonic 


temple, at Omaha has been let to Fred. Drexel, and 
correspondence is in progress about the iron work, It 
is expected that bids for the superstructure will be ad- 
vertised for in a few days. The building will be com- 


pleted this fall, if possible. 

The contract to regrade, recurb and repave with Bel- 
gian blocks, Broadway, Baltimore, between the market 
house and the county wharf was awarded to J. Edward 
Kirby, the lowest bidder. The council committee on 
highways will recommend that the street on both sides 
of the market be also paved with Belgian blocks, which 
provision was unintentionally omitted in the ordinance. 

The plan submitted by Engineer Davis, of Allegheny, 
Pa., to afford a better supply of water in that eity, will 
be considered by the Council at its next regular meet- 
The 
Itis said thata 


ing, which will be held Thursday night, Sept. 14. 
plan involves an outlay of $102,000, 
responsible firm offer todo the work contemplated in 
the engineer's plan for $73,000. No doubt their propo- 


sition will be duly considered, 


The city council of Racine, Wis., received bids Sept, 


18, on the new bridge to be constructed across Root | 


river at the foot of Main street. There were nine bids 


turned in, of which the lowest was $14,879, by S. Soul- 
erin, of Chicago. 
were not within the limit, $12,000. The 


council will 


now reconsider the subject of the bridge plans, and will | 


probably advertise for bids to build a bridge on the 
plans submitted by James, of Milwaukee. This will 
give a lighter structure, which the contractors can prob- 
ably afiord to build for less than $12,000. 

General G. K. Warren, of the Engineer Corps, left 
Washington, D.C., Monday night, for Chicago, under 
orders to examine thoroughly the upper Mississippi, the 
Falls of St. Anthony, and the works at Des Moines, 
Rock Island, and on the Illinois river, with a view to es- 


timating the smallest amount that will be required to | 
preserve the work done under the river and harbor ap- 
Major Henry L. Roberts has returned to | 


propriations, 
Milwaukee with the amounts allowed him for work at 
Marquette, Ontonagon and other points on Lake Supe- 
rior and Lake Michigan. 


The work of grading is pro- | 


| with « 


and water has been let in. Saturday morning a flag 
was hung out at the crib signifying that the gate had 
| been opened and a full head of water is now entering, 


the work in a most 


| Denmark, and Paraguay, replacing them with Charge 


| d’ Affaires at $5,000 salary It also abolishes the mi 
sions to Bolivia, Ecuador, Colombia, and Uruguay 
P'wenty-two Consulates are abolished, all others remain 
ing with the same salary as heretofore. The European 


| makes some useful suggestions with respect to the selec- | 
. | 
All bids were rejected because they | 


ENGINEERING NEWS, 


An iron screw-pile pier, 600 feet long an 40 feet 
wide, is to be put up at Long Branch at some point on 
the beach not yet selected. | to be modeled, to some 

it Brig! 1, England, and w 
rest on iron piles held by the tough blue clay strata 
found about four feet beneath the sand Phe pier will 








be it at the exper of a number of investors who ex 
pect t re { by the sale of restaurant privileges, the 
charge of a price of n, and the returns from al 
lowing foreign vessels to land their cargoes there, thus 
saving port dues and pilot fees to New York Phe 
structure will be both substantial and beautiful 

We learn from an exchange that the plans for the new | 
music hall in Cincinnati Ohio, to be erected with what } 


is known as the Springer fund, have been decided npon. | 


I 
if the old Exposition build 
capacity § for 


lhe | 
feet, 


152 feet ; 


Ihe hall will occupy the site 
“ ill 


length of the building will be 325 


ing, and have a seating 5 500 


width 
the hall proper will be 160 feet long by 112 feet deep, 


rridors 13 feet wide on each side, and a vestibule | 


in front 42 by 112 feet. The stage will be constructed | 


after the style of that used during the late musical festi- 


val in which Theodore Thomas’ ideas were expressed 
he style of the building will be Italian gothic lhe | 
material has been contracted for and work will com 


mence at once, 


The new Water Works tunnel has been completed, 


and the engines are pumping from it to the reservou 


This improvement is one of the most substantial of the 
city, and attords a sense of security in the matter of 
abundant water supply. The contractor, General A. A 


Macdonell, has finished his work in a masterly manner 
the Trustees, Ile did 


remarkably short 


and to the entire satisfaction of 


space of time, and 


yet did it well. He built the lake tunnel and this with 


several other contracts has established hi reputation a 


a responsible and competent engineer Cleveland 


Plaindeales 


The Diplomatic Appropriation Bill, as finally passed, 


abolishes the missions to Portugal, Switzerland, Greece 


Consulates abolished are Southampton, Malta, Vladivo 
Nantes, R chelle, Port Ma- 
hon, Valencia, Stettin, Maranham, Cyprus, Bucharest, 
Venice, Milan; also Swatow, Port Said, and Hakodadi. 
~<_>- a —_ 
Roads, Streets and Pavements. 


stock, Oporto, Santa Cruz, 





Few things, probably, are more conductive to the suc 
cessful opening up of a new country than the judicious 
laying out and proper construction of roads, and as it is 
not at all times possible to procure the services of an in- 
that of Major- 

He has been 


careful to give such descriptions of the various methods 


telligent road engineer, such works as 


General Gillmore are almost invaluable. 


of locating country roads and of constructing the road 


the 


present day as will render the essential details of those | 


and street coverings in more or less common use at 
methods, as well as certain improvements thereon of | 
which many of them are believed to be susceptible, fami- 
liar to any intelligent non-professional reader. He also 
tion and application of materials in order to develope 
their greatest practical worth and realize their greatest 
endurance, and further compares the respective merits 
of the street pavements now.competing for popular re- 
cognition and favor with the varying conditions of traffic, 
climate, and locality to which they are commonly sub- 


The location and grades of country roads is first dealt 


jected. 


with, care being taken to explain the elementary prin- | 


| 






































uses, methods of selecting the line, how toestimate ques- 


«xc, 
form of country roads are considered, methods of pro- 


Next, the earthwork, drainage, and transverse 


tecting embankment slopes, making hill-side roads, 


roads over marshes, culverts, catchwaters, &c. 





succeeding chapter the advantages and defects of the 
| several kinds of roads—earth, corduroy, plank, 


ciples to be kept in view, aneroid barometers and their | 


tions of expediency, grades, statical resistances on grades, | 


In the | 


gravel, ; Engineers 
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ta 
MacAdam, Telford a her—a a 
there are chapters on t Aintenan n epa i 
road re i tree pave wa 1 
footpat! mwa uilwasy Int 
ringtor ble n ito vit i i 
a 
ford pavement ‘ ’ i 
foray 12 t h ca t 1 { 
he : y the f 
structed wit! t 1 la t tn 1 \ 
i ide by flatw ‘ 1 i ly a 
tot r places with nme rs I terstice tl 
filled ina leveled up with smaller n b 
taker y selec th piece yyet them tofit a \ 
together as po e,and thereby to mutually ta 
each other i } . 
rl byect Is to Use as mur iaterial in a giv thich 
me | ible is | | e tl volume s N { 
a minimum Now, this scarcely agrees with what is now 
con dered the best p: ‘ Formerly 1 imakers may 
have f wed architects u tipula for the 1 l 
be laid in the same way as it wa riginally ! t 
juarry or “ bedway dow as the | rers call it t 
it is now ascertained that an h more solid andd ble 
road is obtained by putti he handled rubble t 
way up” that is, with the bedding vertical] Whet 
imilar care is taken in packing the rubble the road 
much superior, whilst carelessne n the part of t 
laborers is le prepudi al QO} f rubble, with 4 { 
metaling, makes an excellent road, with o ry ¢ 
The information conveyed in the volume is of a 
thoroughly practical character, and gives evider { the 
1uthor having had actual experience on the bject « 
which he write whilst the style in which the fact ire | 
put forward is such that they can be quickly ascerta | 
and readily London Mining Journ 
>> ; 
Water Works, Ancient and Modern.’ 
BY BF. H. DAVIGDOS 
(Continued from page %4.) 
Frontinu who was a pecies of uperintende: 
works in the city of Rome in the first ntury f j 
era, gives us many details about the water worl t! 
in their ] rine He ade v4 ribe Hine pring ipal qquedu 
deriving their supplies from four groups of sprir \ 
the following: 1. One group near the bank ff the Ar 
close to the city, from which Appia and Vir drew th 
water. 2. The second on the hill side, east of the fir 
whence Hadriana, now Felice, rise 3. The ip be 
tween lu culum and the Alban lake, whence came 
Tepula and Julia hese three groups of springs were i 
allin the volcanic plain which borders Rome on the 
left bank of the Tiber But the fourth group, the high 
est and most important, were in the limestone mountair 
above Tibut Hence came Marcia, Claudia, and the 
two Anios. The level of the springs of Marcia was 316 
metres, or about 1000 ft. above the CA; that of the 
outfall in the reservoir at Rome was 64 metres, or about 
178 ft. The last aqueduct was Alsietina, which wa 
not supplied by springs like the rest, but from the Lake 
Braciano on the right bank of the Tiber Besides these 
nine aqueducts, of which a very full description ha 
come down to us through Frontinus, many others were 
constructed at a later period, of which Hadriana, Alex- 
andrina, Neroniana, and Trajana are the most celebrat- 
fed. But I propose limiting my remarks to the nin 
older works, because we possess more accurate descrip- 
tions of them, and because time and space prevent our 
wandering too far in our Roman researches. $ 
A description of a line of curves, gradients, and in- 
clines is one of the most tiresome things possible to have 
to listen to, and if written or printed is invariably skip- 
ped. i therefore omit it altogether, and annex the map 
(See Plate No. 35) in its stead, and as an explanation 
of it Table I (see page 312), in which some of the prin- 
cipal data concerning ancient aqueducts are collected. 
I will merely draw attention to some cf the most ree 3 
| markable points. The total length of the nine cque- ; 
ducts, up to the walls of the town, was 443 kilometres a 
| or about 277 English miles. Of this enormous develo; 
| ment about 49 kilometres, or 31 miles, were carried on : 


arches. As may be perceived by the map, most of the 
| aqueducts crossed the volcanic plains near Koma Vechia, 


| after having kept to the hill-sides as long as possible, 


Here the numerous ruins of the ancient Roman water 





works are still visible; here the visitor admires those 


i 


* A course of 


paper delivered at the Austrian Instituti« 
nd } 


chitects, December, 1975, and January 
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YEARS OF 
CONSTRUCTION 


LENGTHS IN 
KILOMETRES. 


1 |Appia 

2 jAnio Vetus 

3 |Marcia 

4 |Tepula 

5 |Julia ihe 
Rc Ms sites ; 

7 \Alsietina 

8 |Claudia 

9 |Anio Novus 
1~9 Aqueducts of Rome 
10 Nimes ' 
11\Lyons (Pilatus) 
Metz 130? 
| Restored 1554 

Antibes eee ? 
3| Restored +t 


26.03 
63.7 
100.6 
18.8 
19.5 
25.2 
34-0 
68.7 
86.9 
443-4 
49-75 
§2.0 


313 
73 
145 
126 
33 
19 
19 
39 
40 
138 
50 


12 t 22.166 
6.0 


a6 


44d 


N. B.—The dates 


Tows of of massive piers and splendid arches, many of 
them still in the same condition as when they were com- 
pleted nearly 2000 years ayo, notwithstanding Huns, 
Goths, Vandals, and Time itself. There is no settling, 
there are no cracks, no flaws, nothing except what is ob- 
viously the result of carelessness or intentional injury. 


The ashlar arches of Marcia are still patterns for the 


mason, while the hydraulic mortar is still so hard, that 
the best Portland cement of the day will scarcely show | 


a greater resistance to crushing, 
another point, the celebrated Valle degli Arci, where 
the four aqueducts which bring down the water from the 
limestone mountains, all cross the valley on a series of 
beautiful arches. 


I must now call your attention to some peculiarities | 


of the lines and direction of the aqueducts, which have | 


long puzzled antiquarians and engineers alike. Appia 
is the oldest aqueduct, Anio Vetus was the next con- 
structed, and the rest were erected successively at the 
different.periods indicated in Table I. Now, as in mod- 
ern towns, so also in Ancient Rome, it turned out that 
the old aqueducts did not supply the water at a suffi- 
ciently high level. The newer works were therefore in- 
variably, if possible, constructed with their outfall high- 
er than the old ones, This explains the curious fact that 
two or three aqueducts were built one on the top of the 
other. This mode of construction was the more plaus- 
ible, as the line from the hill-sides to the very walls of 
Kome was indicated by nature itself by a low ridge. 
We tind, therefore, that Tepula was built over Marcia, 
‘and g2 years later, Julia over Tepula (see Fig. 10).+ 
Another singularity of the aqueducts is the great dif- 
ference in their respective lengths for an equal difference 
and the Thus Marcia 
commences close to Claudia, and yet Claudia, which was 


of level, same real distances. 
erected 100 years later, is 22 kilometres, or 30 per cent. 
shorter. People have long puzzled over a reasonable 
explanation of this difference, as well as of the frequent 
and abrupt changes of gradient. The real key gives a 
sutficiently probable reason for these apparent anomal- 
ies, as, indeed, much in the Roman art of building 
would still remain inexplicable were it not for the engi- 
of such 


Choisy, Leger, Belgrand, and Blumensthil. 


neering and antiquarian researches 


men as 
People fan- 
cied that the sharp curves, sudden twists, and broken 
gradients of the aqueducts were put in on purpose either 
to break or to increase the flow of the water at certain 
places. The real reason 
is probably no other than the defective nature of the Ro- 
man surveying instruments. Their level or “ chorobath,” 
consisted of a species of trestle from to ft. to 20 ft. long 
and 4 ft. to § ft. high. The top beam, about 6 in. by 6 
ft., contained a small prismatic groove in the middle, 5 


ft. long. 


This appears to be an error. 


5 


The legs were secured by struts at an angle 
of 45 deg., and above the centre of each strut a brass 
nail was driven into the top beam. To this a plumb 
bob was attached, and the point of the strut cut by the 
line when the chorobath was horizontal carefully mark- 
ed. The groove was filled with water when great accu- 
racy was required, otherwise the position of the two 
plumbs was considered sufficient to indicate the hori- 
zontality of the instrument, a sight being taken along 
the top of the beam without any other apparatus. To 
set out a fixed gradient the one foot was raised at home 
till the instrument itself took the required angle; the 
new line now taken by the plum bobs was marked, and 
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in the field the whole unwieldy thing was tilted or 
wedged up at each sight till the plumb lines took the re- 
quired position. You can imagine that, with this instru- 
ment only, setting out an accurate gradient was a mat- 
ter of impossibility, and that errors could easily arise 
which altered the desired gradient from 1 in 100 to I in 
1000. It is almost a wonder that the Romans managed 
to give their aqueducts a constant inclination one way, 
and did not involuntarily construct siphons. 

As to the cross sections of the aqueducts, the princi- 
pal object of the Romans appears to have been to con- 
| struct them sufficiently high inside to be easily accessi- 
| ble for repairs. They had no scientific data enabling 
them to fix the real cross section required for a certain 
quantity, head of water and fall; you perceieve, there- 
fore, by Table I, that with the exception of Tepula, 
the principle of the aqueducts being accessible is pretty 
constantly adhered to, and certainly neither Virgo nor 
Anio Novus have a cross section corresponding with 
the views of modern science. With the exception men- 
tioned, all the aqueducts have an approximately similar 
section without any regard to the quantity of water they 
had to discharge; they were all laid out with a variable 
but continuous falling gradient and were carried over 
the valleys on arches and through the mountains in tun- 
nels, either with or without a lining of masonry, but all 
coated with hydraulic mortar. While the older aque- 
ducts, such as Appia, Anio Vetus, and Marcia were 
mostly constructed of ashlar without mortar (except for 
the inner lining), the latter constructions show us exam- 
ples of all the different descriptions of masonry I have 
already mentioned, and which are shown on plate. We 
might, therefore, be inelined to conclude that the Ro- 
mans were not aware of the use of inverted siphons. 
This conclusion would be erroneous. The situation of 
Rome was so favorable, that it was an easy matter to 
bring the water down to a suitable point for distribution 
by a continuous gradient. I mentioned that the lime- 
stone group of springs was 250 metres above the high- 
est point of the town. What a contrast to Paris; The 
eprings of the new Vanne aqueduct are in fact a few 
feet below the top of the Montmarte hill, and we must 
not forget that inverted siphons, if such had been used 
to cross the wide depression near Roma Vecchi, must 
have been immensely long, would have been constantly 
exposed to all sorts of accidents from the dense popula- 
tion of the suburbs, and lastly that no doubt the tound- 





ers of the different aqueducts were sufficiently desirous 
of perpetuating their names by the erection of great and 
imposing works near the city, and were unwilling to 
bury their money in the ground. Similar reasons in- 
duced the municipality of Vienna to give up the notion 
of inverted siphons, and to substitute for them long and 
lofty aqueducts in the construction of new water works. 
Views of both Viennese and Roman aqueducts are an- 
nexed. The saving by using pipes did not appear suffi- 
cient to justify their employment, and particularly to 
outweigh the disadvantages of a possible fracture and in- 
terruption of the whole supply. But if in many cases 
we even now justly prefer aqueducts to inverted siphons, 
although we have cast-iron pipes of any required thick- 
ness and strength at our disposal, how much more was 
such a preference justified in ancient Rome. For the 
Romans had nothing but lead pipes made of a pear 
shape by the two edges of a lead plate being brought 


together and soldered ; these pipes were unable to resist 
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even a very moderate pressure, and presented no guar- 
antee whatever against frequent rupture and interruption 
in the supply. But two great examples of crossing 
valleys by means of inverted siphons prove beyond any 
doubt that the principle was well known to the Romans. 
They occur near Lugdunnum (Lyons) in France. The 
aqueduct here discharges into a chamber on one hill- 
side, from which the water is let down the slope by nine 
lead pipes. These again divide into eighteen pipes, laid 
side by side, which cross the valley on a bridge 28 ft. 
wide, and about 160 ft. above the River Garon. This 
construction saved half the héight, and about three-fifths 
of the length of the aqueduct, and appeared justified for 
a provincial town like Lyons at some distance from the 
city itself. We also find an inverted siphon laid under 
the bed of the Rhone near Arles to supply part of the 
town situated on an island; the pipes are 6 in. in diam- 
eter, and connected by soldered rings. 

The Romans possessed three almost independent 
water services, for which they used water of different 
degrees of purity. The least clear and most loaded 
with sand, such as the Anio aqueducts supplied, was 
used for public baths and for watering the streets; the 
clearer water from Tepula and Alsietina served for tai.ks, 
fountains and washing troughs; while the very best 
(Virgo, Marcia, and Claudia) was confined to drinking 
purposes, and these springs were undefiled even after 
the heaviest rains. Their water was remarkably pure 
and the analysis of the springs made recently by Colo 
nel Blumensthil, shows the water to have contained lit- 
tle more carbonate of lime and other impurities than 
that now supplied to Vienna by the springs of Kaiser- 
brunn and Stixenstein. Indeed we might expect a 
great similarity since the geological formation from 
which the springs rise is very similar to that of the 
Schnesberg, viz., dolomitic limestone. But the incrusta 
tions still remaining in the conduits show that it was 
somewhat harder. 

As the Romans used three different sorts of water, 
the question naturally arises, whether they had three 
distinct services with mains, pipes, etc. In reality, 
however, they hardly possessed any proper service at all, 
at least none agreeing with our notions. The water of 
the aqueducts flowed through small ‘‘ piscinze,” or tanks 
in which it deposite| the heavier sand or gravel with 
which it was charged. It thus reached the Castella 
(water castles) or reservoirs near the city. They were 
of very moderate dimensions and did not serve at all as 
supply reservoirs, but were only meant to distribute the 
water to the numerous smaller cisterns or towers, which 
were scattered all over the city at different places. 
These were circular cisterns of masonry, in which it ap- 
pears the water was intended always to remain at a cer- 
tain level. Twelve inches under this theoretical line 
were the outlets of all the different pipes, mostly set ver- 
tically, and the larger of which supplied the baths and 
bublic institutions, while each of the smaller ones sup- 
plied one house, and one only, so that every private per- 
son who wished to have the water laid on had to lay 4 
pipe from the nearest tower all the way to his house, 
When we remember that the Romans used often to take 
up two hundred yards of road to supply one house, we 
shall not be so inclined to grumble at the occasional in- 
terruptions which now occur in the street pavements to 
connect a main with a private dwelling. 


(To be continued.) 
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Civil Snajneere’ Club of the Northwest. 
CuHicaGo, Sept. 26th, 1876. 

The October meeting will be held at the Sherman House Club 
Rooms, at 4 P. M., Tuesday, October 3d. 

Paper for the evening, “A French Railway Chartcr,” by 
Chas. Paine. Members w ho have not as yet acknowledged re- 
ceipt of Vol, 1 are reque ssted to send notice of its receipt to the 
Secrets ary. L.. P. Morenovusse, Sec. 





WHAT TO SEE AT THE CENTENNIAL EXHI- 
BITION. 





HENDERSON, Ky., Sept. 12, 1376. 


Editor Engineering News:—Doubtless like many 
others of your readers, I will visit Philadelphia this or 
the next month, and to know before hand what to see 
and where to see it, will save much time, and other- 
wise be very acceptable information. If you will give 
in your next paper or the one after the next, the points 
and objects of most interest at the Centennial to an en- 
gineer, and also where they are to be found, you will 
confer a favor. GASTON M. ALVES, Engineer. 





The visitor, on first arriving at the Centennial Exhi- 
bition, naturally desires to obtain a knowledge of the 
the various 


relative situation of buildings, He can 


readily do so by taking a round trip upon the cars of 


the narrow gauge railroad, which, starting from the east } 
end of the main building, will bring him back to that | 


point in about twenty minutes, after a ride of four miles. 
From this rapid survey and an inspection of the plan in 
the guide-book he will gain an acquaintance with the 
lay of the land. The grades and curvatures of this line 
and the engines furnished to work it by different firms, 
can be inspected at a later time. Some electric signal 
apparatus will be found in actual use at one or two 
points. 

If the Main Building is first taken in hand, our engi- 
neering friends will be very hkely to make an early call 
at the room of the American Society of Civil Engineers, 
in the West Gallery, that end of tle building nearest to 
Machinery Hall. his name and 


city address for the information of his brethren. The 


Here he can register 
exhibit in these rooms consists of models, photographs, 


drawings and tracings, sheets 


latter 
could not be displayed for want of space, but which 


may be examined by those inte ested in them. 


many of which 


Upon descending to the ground floor, and passing 
along the southerly side of the building, after walking 
through China and Japan, one comes to the drawings, 
pupils’ work and models from the technical schools of 


Sweden ; next tothe Art and Industry Museum of Mos- 


cow and the contributations from Stroganoff's Central | 


School of Technical Drawings, in Russia. After pass- 
ing through the German department one will find near 
the centre aisle the electric signals for working a rail- 
road, exhibited by the Electric R. R. Signal Co., of N. 
Y. Just beyond the middle entrance on the south side 
of the building is a collection of specimens showing the 
work of dry-rot and of the feredo navalis upon timber, 
and the preservative effect of creosote (coal tar oil). 
This exhibit is by Page, Kidder & Fletcher, New York. 
The south gallery, at this entrance, is occupied by edu- 
cational exhibits, and here may be found the Drawings 
from the Thayer Engineering School of Dartmouth 
College and those from the Engineering Department of 
the University of Michigan. 

Close at hand the Fire Proof Building Co., of New 
York, have erected a small model in cement concrete, 
with fire-proof floors, etc., and introducing perforated 
tiles. A large model of the Lucy furnace, by Carnegie, 
Brox & Co., Pittsburgh, is found a short distance be- 
yond, and then a large collection of iron and steel 
shapes and forging from the mills of this firm, from the 
Edgar Thompson Steel Co., and others, will be met 
with. More on the left, the Stevens Institnte of Tech- 
nology have brought together a collection of models, 
drawings, apparatus of instruction and research, Thurs- 
ton’s Autographic Recording Testing Machine, etc. In 
the neighborhood, but a little more to the left, will be 
found the exhibits of engineering field instruments by 
various firms, which have lately been described in deiail 
in the News. 

Passing back toward the iron and steel-exhibits, the 
visitor will find some photographs of bridges and a 
model of part of a bridge, illustrating the patented style 
of construction of F.C. Lowthorp, C. E., of Trenton, 
N.J. The Kingston Bridge Co's. exhibit will also be 
met with. It includes a large working model of the 
Raritan Bay Pivot Bridge, 472 ft. span, view of Ohio 
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river bridge, tube of steel staves and connections for 
St. Louis Arch Bridge, rivetless column, and 


iron weldless link. 


wrought 
Just outside of the main building at 
| this point, between it and the mineral annex 


the 120 ft. steel 


, may be 
rail, 62 Tbs. to the yard ; 
do. 58 Ibs. to the yard and twisted col 


seen a 60 ft. 


i, with some 
other products of the Edgar Thomson Steel Co., as also 
agin. I beam, 80 ft, long, a 15 in. 
and angle irons of 52 ft. and 55 
Co., of Buffalo, N. Y. 

There is little else of engineering interest upon this 
side of the Main Building. 
by the 


do. 52 ft. long, 


ft. from the Union Iron 


“he east gallery is occupied 
Educational Exhibit, and here 
will be found photographs, 
Mass. Institute of Technology, 
the Lowell Department of Industrial Design, and the 
This latter 
tributed some specimens of the students mechanical 
work in the shop. 


Massachusetts 
drawings, designs, theses 


and models from the 


Worcester Free Institute. school has con- 


Taking next the northerly side of this building, one 
presently encounters the display of the Netherlands, 
where in the portion contiguous to the main aisle, is 
found fine models and illustrations of their extensive 
works in hydraulic engineering, drainage and the recla- 


mation of large tracts from the sea. A considerable 





time can well be spent here. The Swiss show the pro- 
file of the St. Gothard Tunnel, 


its progress, 


the plan of the line, and 
[he approaches to this tunnel were laid 


out with much difficulty. 

The portion assigned to Great Britian is beyond the 
| principal transverse aisle, and here may be seen speci- 
mens of the maps of the Ordnance Survey, o1 
scales, and also some Geological Maps 
the building is approached 
iron and steel rails and shapes from the Motala Works, 
the Fagerata Steel Works, and others « 


Sandvik Works show 


f Sweden. The 


Iron some large Bessemer steel 


forgings. 


| While making even a hurried visitor is 


survey, the 
h arrest his atten- 
What he will 


inspecting depends upon his specialty. 


likely to see many other objects whix 
i tion and excite his interest. most enjoy 
Che large col- 
lections of minerals and iron ores, in the southeastern 
portion of the Main building, as well as in the mineral 
annexe near by, have not been alluded to, and will at 
tract mining engineers. In the principal annexe, No. 


106, on the northerly side, may be found some models 


| of railroad cars, etc. 

It is hardly worth while to attempt to recapitulate the 
objects of interest in Machinery Hall, as nearly every 
make 


one will feel obliged to a thorough 


here; Krupp’s exhibit, the various fire and 


display of machine tools, the 
types of stationary engines, both large and small, 


admirable and some ingenious, the traction engines, the 


some 


locomotives, the Westinghouse brake apparatus, the sys- 


tem of switches, signals, and levers, the ponderous tools 


for sinking and tubing shafts, the displays of pipes, 
valves, and hydrants; these and many others will call 


for careful study. 


All types of boilers may be seen at 
work in the boiler-houses 


Hall, but 


from looking at the brickwork which encases a boiler 


to the south of Machinery 


about as much satisfaction 


can be derived 





and hides it from view, as from inspecting the outer cas- 
ing of a turbine wheel. 

The Russian exhibition, in Machinery 
work done by the pupils in her 


chanism is well worth examination. It seems to be 


this country. 
ing, and fitting, are shown, with the sets of tools used in 


each branch of iron working. The specimens are a 





proof of great proficiency in the pupils. Cornell also 
exhibits in Machinery Hall some machine shop work, 


especially some true planes in iron. 


various | 
As the end of | 


one will see the collection of | 


| person and the time at his disposal, 


drainage | 
pumps at work in the hydraulic annex, the rock drills, | 


Corliss engine, the various | 


well known, from the frequent 


inspection } 


the diamond rock boring machine, Wm. Sellers & Cos. 


vania R. R. are near by. 

France has erected a building of red and black bricks, 
between Memorial Hall and the Vienna Bakery 
easterly end of 
lic Works. 


model 


, at the 
the grounds, for her department of Pub- 


Here may be seen the finest collection of 


s, to a large scale, photographs, and views, illus- 


trating her bridges, be found on 


the grounds, and a careful study of this exhibit 


railways, dams, etc , to 
cannot 
fail to be very satisfactory to all engineers. 

The United States government building contains 
Here 


almost 


much of interest. 


Patent 


are placed models from the 
Ofhce, without number; gun and cart- 
ridge mac! » ol 7 tion : jels of all 
ridge maclinery are shown in operation ; models of all 


the different arms are ranged on the walls ; the light- 


house department is fully illustrated ; the engineer oper- 


ations at different points are shown by models and 


drawings; the pontoon train and the held telegraph ar 
just outside of the building. 

Agricultural Hall will not detain the engineer long 
except as he is interested in things outside of his profes- 


sion. If he cares for 


windmills he can find a number 


at work to the eastward of Agricultural Hall, in the ex- 
treme eastern corner of the grounds. On leaving Agri- 
cultural Hall at the southerly end he will have an excel- 
look at and 


one-rail Elevated Railway which here extends across a 


lent opportunity to take a trip on the 


ravine. This is the system which is said to be recom- 
mended for Brooklyn, 
The Worthington Duplex 


supplies the Exhibition may be found on the bank of 


Pumping Engine which 


the Schuylkill at the foot of Lansdowne Ravine and 


outside of the grounds. The three large engines of the 
same kind which supply West Philadelphia are about 
half a mile further up the river. 


he bridges over the Schuylkill are well worth in- 


spection. They are of many types, from the beautiful 


iron arches of the Chestnut 


fashioned wooden Howe 


street bridges to the old- 


Truss. Girard Avenue Bridge 
and the one below at the Fairmount Waterworks are 


mention which have 


been made of them. The bridge on 4oth st., over the 


Pennsylvania R. R., should also be examined, as a good 


style of stiffened suspension. 


Enough has been said to give some imperfect idea of 


what is to be seen, and a map and plan in a guide bool 


will readily give the information how to find the desired 


points. How much 


more one sees depends upon the 


Philadelphia con 
tains much of interest, and a stranger can readily find 
his way over the city. 





THE OIL LINE To OTHE SEABOARD. 


Che Pennsylvania Transportation (¢ ompany has, as 


is well known, obtained a charter to build a pipe line 
from the oil regions to the seaboard within the Common - 
of this 
Chester, Pa., and ai 

rangements are now being made with the Phil: adelphia 
and Reading 


to New York. 
more. 


wealth of Pennsylvania. The eastern terminus 


line is, we understand, to be at 


Railway to carry the oil from the terminus 


Balti- 
btained to 


A branch is also to be made to 


The right of way is now practically o 


| both Philadelphia and Baltimore, it being given by most 


of the farmers and land owners along the route, they re- 


garding it as rather a benefit than otherwise. 


The pipe is of four inch internal diameter and it 


| expected that it will take six thousand barrels per day 


| from railroad freights. 


Hall, of the | 


school of practical me- | 


much in advance of anything which has been done in | 


Samples in forging, turning, planing, fil- | 


The American | 


Bridge Co, have a beautiful model of the stiffened sus- | 


pension bridge now being erected by them at Pittsburg, 
and recently illustrated in the News. 


Outside of Machinery Hall, near the west corner, 
will be found the gunpowder pile-driver, and apparatus 
for conveying loads, or discharging vessels, and a pecu- 
liar pneumatic tube. One of the original locomotives, 


an ancient and honored relic,also an old car, anda} 


All the needed pipe, boilers and 
machinery for forcing the oil is already contracted for 
and is to be furnished at the rate of three 


miles a day 
beginning last week. 


The company expect to lay 300 
miles in 100 days and have already broken ground at 
Brady’s Bend, 


Butler County, amid great 


The pipe is to be sunk 30 inches under 


jollification 
ground, beyond 
the reach of the plow, and is to be carried over mountains 
across bridges and down valleys. 

There are probably 4000 miles of pipe already laid in 
the oi] regions, which will in the main become tributary 
to this trunk line, and as this seems the cheapest and 
most natural way of transporting the oil the railway com- 
panies are necessarily alarmed at what promises to deprive 
them of a large branch of lucrative freight traffic. 

It will be recollected that three years since the Col- 


| umbia Conduit Company built a three inch line from 


| 


the oil regions to Pittsburgh. When this line was unde: 
construction the West Pennsylvania Railway Company 


piece of stone ballasted, standard track of the Pennsyl- obtained a decision from a county judge to the effect 
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that “ fee simple" means posession from the centre of 
the earth to the sky, and that the railway company could 
refuse to let the pipe company across the railway, under 
vr over the track. So the pipe company carried their 


pipe up to each side of the track and carried their oil 
ver in tank wagons. 

The Pennsylvania Railway Companies took the alarm 
even before the pipe laying had commenced and at their 
equest the attorney general of the State has issued a 
vrit of quo warranto, upon which the courts can issne 
in injunction to prevent the construction of the line. 

Che question will undoubtedly be carried into the 

yurts until it is finally adjudicated in the highest court. 
Thi 


terests at stake are large and the railway companies will 


will involve long and vexatious delays, as the in- 


t give up without a hard fight. The question too is 


sentially new, with no authoritative and governing pre- 


cedent, and for that reason, one to be carefully and 


lowly considered by the courts 
lo the non-legal mind the question seems simple and 
eadily decided in favor of the pipe line. It would seem 
if the question was quite similar to the right of one 
ailway to cross another or the right to stretch telegraph 
wires over a track, build a bridge lay 


over it, or 


ol 


watel 


and gas pipes under it True, in most these cases, 


the objects which cross over or under the track are part 


if interests, originated or in use before the railway period, 


ind having to a certain extent a claim, and 


| 


aie 


prior in 


most cases do not conflict with railway interests 


It would not seem that, because a thing is compara- 
tively new, useful, cheap, though in conflict with vested 
interests in that it promises to supplant them in a meas- 
ure, it does not, for that reason, have any rights which 
We believe it 


been the history of all inventions and improvements on 


said interests are bound to respect. has 


former methods, that their projectors have been heaped 
with calumny and the improvement itself opposed with 
ill the bitterness which old interests, especially those 
of a financial character, could muster. 

Chis is not so true as formerly when innovations on old 
methods were frequently met with mob violence. In the 
present time the innovations are met through a more re- 
We 


believe, however, that all such innovations of positive 


fined method, viz., the machinery of the courts. 


merit, involving a revolution in methods, have finally 


succeeded, while no doubt many pew and useful im- 


provements have been, at least for the time being, 


qelched” by interested manufacturers until a later and | 


more tolerant age allowed of their recusitation in some 
‘ original invention. ” 

Chere is no doubt but that the oil line to the seaboard 
much litigation, in which the 
be But it 


should and 


will become a fact after 
of 


4 queer civilization that 


right such corporations will defined. 


seem jump upon 
kick enterprises in their infancy for no other reason than 
It too | 


which 


that they are in their infancy and therefore new. 


much resembles some of the beasts of the field 


gore their young. 
trials of 


sc official 


had the the ‘‘Woolwich 


Infant” (31 ton) been completed ere Sir William Arm- 


ARCELY 


strong received orders from the Italian government for 
eight 1oo-ton guns, The largest made at the Elswick 
works was but 30 tons, and the receipt of this order ne- 
cessitated many new arrangements and extensions of the 
plant. One of these guns was completed in June last, 
and others will soon follow. 


of Drillo 


most recent and powerful additions to the Italian navy. 


They are intended for the 


armament the and the Dandola, the two 


(hese guns are built on the coil principle first used, we 
believe, by Sir Wm. Armstrong. The steel tube is 31 
R4 long, and has a thickness of six inches at the 


powder chamber tapering to 3 


in 
14 in.atthe muzzle. The 
ore is 30 ft. 6in. in length, and 17 in. in diameter, 
Che coils or wrought iron cylinders are ten in number. 


For a length of 13 ft. from the rear end of the gun the 


stee] tube is surrounded by a coil 7 in. in thickness. | 


Outside of this for a length of 9% ft., is a second coil 
thr 
coil for a space of 2 ft. and still further a tapered coil 


k 
sin an 


: ft. 3 in. long and 64% in. average thickness. Immedi- 


ately back of the trunnion coil for a length of 5% ft. a 
The four 


9 in. coil is placed about the rear of the gun. 


single coils commence midway of the gun and terminate 
All the 


at the muzzle, tapering from 10 in, to 2% in. 


coils interlock and overlap each other to a greater or 


and beyond this again is the 11 in. trunnion | 
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less extent. The extreme length of the gun is 32 ft. | 


10% in. The greatest diameter of the breech is 6 ft. § | 
The diameter | 
at the joint where the single coil commences is 3 ft. 9 in, 


and at the muzzle 2 ft. § in. 


in., and at the trunnion coil § ft. 4% in. 


The twist of the rifling is | 
auniformly increasing spiral terminating at the muzzle | 


in alibres. 


one turn in 50 ¢ The form of the rifling is 
the polygon, recently introduced for heavy muzzle load- 
ers by Sir Wm. Armstrong. The projectiles are not 
studded but each has a copper ring or gas check fixed to 
its base, which approximately fits the rifling and is ex- 
panded by the explosion to accurately fit the grooves. 
This serves the double purpose of a gas check and of 
centering the projectile while in front the 
Che weight of 
the proof projectile will be 2500 tbs. and of the sur- 


vice shell 2000 Ibs. 


windage is 
reduced by a copper band 2 in. broad. 


The powder will be ignited at the 
centre of the cartridges. 
of about 400 


ton gun will be mounted ona special carriage fitted 


The charge will probably 


consist The 100- 


tbs. of 1% in. cubes. 
with hydraulic gear for maneuvering and taking up the 
recuil, Loading and sponging will also be done by hy- 


It is 


duty in practice of 


draulic agency. expected that the gun will give a 


300,000 fi Ot tons, 


WE ARE gratified to learn that Mr. S. W. Burnham has 
been appointed Director ot the Dearborn Observatory 
by the Chicago Astronomical Society, Prof. Safford, the 
late director, having accepted the chair of Astronomy in 
Williams College. Mr. Burnham is not so fully appreci- 
ated here as in foreign countries, where his investigation of 
double stars has secured him an enviable reputation and 
a membership in the Royal Astronomical Society of Lon- 
don, and in the German Royal Society, at Berlin. He is 
at present engaged in preparing a general catalogue of 
the double stars, which is to be published by the 
National Observatory at This work 


completion. Mr, Burnham's obser- 


Washington. is 
now well on towards 
vations have been chiefly conducted with his own six-inch 
refractor, but when he once has the splendid eighteen- 
inch refractor of the Dearborn Observatory under his 
control, we may expect many new contributions to 
Astronomical science. Mr. Elias Colbert has been acting 
Director for the past three years and has done much in 
raising money and putting the observatory and instru- 
ment into working condition. It is to be hoped that 
members of the Astronomical Society, many of whom are 
very wealthy men, will not allow the Observatory, and 


those connected therewith, to suffer from lack of funds. 


PROCRESS AT THE JETTIES. 


We are pleased to acknowledge the receipt of a fine 
tracing (scale 1-2400) of a map of South Pass, giving 
the soundings taken on Sept. 11 and 12, with the 20, 22, 
and 24 foot contours, all referred to average flood tide. 

We have carefully scaled the map and compared the 
results with the table given in Mr. Corthell’s paper print- 
Che 


gratifying and shows a great improvement in the chan- 


ed in our issue of Sept. 2. result 


on the whole is 


nel since August. It is evident that the channel is be- 
coming much more regular both in depth and width, the 
shallow portions being scoured away and many of the 
deep portions being reduced. The shallowest place 
within the jetties is just above the head of the west jet- 
ty between stations 30 and 35, where the distance be- 
tween the 22 ft. contours is about 370 ft. 

This Out be- 


tween the ends of the jetties the 18 ft. channel is every- 


shoal however carries 21 ft. of water. 


where over 500 ft. wide, the 20 ft. channel 180 ft. wide, | 
and the 22 ft., 50 ft. wide. 


The least depth on the crest of the bar in the line of 


deepest water is 22.2 feet. The 24 ft. contour or chan- 


nel is quite well developed also. The following is the | 
distance betwen the 24 ft. contours in the line of deepest 
water. Between Station 20 and 60, 1720 ft. ; opposite | 
84, go ft.; between 113 and 118, 440 ft.; beyond 120, 
220 ft. 

The following figures giving the depths ip line of deep- 
est water the reader will be interested in comparing 
with table IIT of the article of Sept. 2d. : 

East Point, 33.7 ft.; Sta. 10, 28,5; 20, 25.0; 30, 23.0; 

40, 37-7; 45, 27.6; 50, 26.3; 55, 28.0; 60, 

8.5; 66, 29.0; 70, 25.0; 75, 25.9; 80, 26.9; 85, 27,9; 

go, 28.8; 95, 27-5; 99, 31.3; 105, 33.0; 110, 27.0; 115, 
23.3; I17, 22.3; 119, 27.3; 120, 26.1; 324, 22.9. 

The following figures give the width of the 20 ft. 
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channel: East Point, 560 ft. ; Sta. 12, 460 : 2 
30, 470; 35, 380; 40, 425; 45, 350; 50, 230; 
60, 400; 66, 355; 714, 335; 76, 350; 


385; 90, 550; 93, 380; 99, 360; 105, 440; 110, 4<0 


115, 405; 118, 180; 121, ». (Compare with Tab ]\ , 
The 22 ft. channel averages from 30 to 70 ft. less 


width than the 20 ft. channel, and is interrupted in one 


place only. 


We are glad to learn that the steamer New Orleans 
turned back from South Pass on Sept. 2d, not from lack 
of water between the jetties, but because of the shoal at 
the head, it being inconvenient for her to turn around 
after she had once gone into the pass owing to its nar- 
rowness. Ample water existed between the jetties at 
the time. The works at the head of the pass are pro- 
gressing, we believe, satisfactorily. 


HELL CATE, 
The great obstruction to ship navigation between 
New York and the Atlantic via Long Island Sound was 


successfully blown up on last Sunday, the 24 inst., 
2 SI p.m. 


at 
A dull “ thud” was heard, two quick, short 
pulsations were felt in the ground beneath, in a straight 
and narrow line from north to south of about 300 yards 
length, the water whitened and rose evenly three or four 
feet, then broke and spurted up about twelve feet high, 
in irregular, dark yellowish masses mixed with smoke, 
and fell back, and ina moment the river resumed its 
usual aspect. The work was done. The great crowds 
which had gathered in every available looking place sent 
up a cheer and the boats set out to pass over the place 
so recently a dangerous reef. The crowds went home, 
some simple ones disappointed that no buildings were 
shaken down, no glass broken and no tidal wave to 
sweep thousands from the docks, others to moralize on 
the moral turpitude of Gen. Newton in making a gala 
day of the Sabbath, evidently thinking with Wm. E, 
Dodge and some other good and well meaning citizens 
of New York that the success of an enterprise involving 
such a great expenditure of money and engineering abil- 
ity, should be jeopardised by an unwarranted delay. 

The work seems to have been well done and the reef 
thoroughly broken up. Unofficial soundings, taken on 
Monday, give a least depth of 12 feet, and when the 
debris is removed a clear channe! will exist over the site 
of The tidal run is 
much improved in the absence of the dangerous eddies 
formerly existing on the western side of this reef. 

The narrow channel now called Hell Gate (originally 
Whor] Gate and afterwards Hurl Gate) is off the north- 
west corner of Long Island, in a formation of stratified 


the reef of 26 feet at low water. 


gneiss. This channel is quite tortuous, in many places 
being obstructed and rendered dangerous by sharp iso- 
lated rocks in the channel way and submerged reefs mak- 
ing out from the shores. All these causes deflect and 
alter the tidal current, which here has a rapid run owing 
to the narrowness of the waterway, producing dangerous 
eddies or whorls, which apart from the submerged 
rocks, are quite dangerous to vessels, often throwing 
them powerless on the rocks. 

The position of Hallett’s Point reef and other rocks 
of the channel, the depth of water, etc., and also the di- 
rection of the flood and ebb tides and the location of the 
whorls or eddies is well shown on the large map. The 
position of Hell Gate in reference to New York har- 
bor, East river and the Sound, is shown on the gener- 
al map, to a scale of 1-80,000. The map extends as far 
east as Throgs Neck at which the East river proper, or 
the strait of that name, may be said to terminate, and 
the broad expanse of the Sound to commence. 

The small map shows the route pursued by ocean steam- 
ers by way of Sandy Hook and also the route by way of 
Hell Gate and the Sound, which no doubt will come 
rapidly into use for ocean traffic as soon as the improve- 
ment is completed, and it may one day be the main out- 
let to New York harbor. At the present an extensive 


| coast trade is carried on by way of the Sound between 


New York and the New England cities, and it is also 
the route of the magnificent lines of boats which run to 


| Stonington, Providence and Fall River. 


Probably the extent of the coasting and Sound trade 
alone would warrant the radical improvement of Hell 
Gate. Home bound vessels can easily make the com- 
paratively quiet waters of the Sound vis Montauk Point, 
when the prevalence of severe weather would cause 
much delay in beating off Sandy Hook. It 


is also 
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claimed that there will be a saving of fourteen hours of 
time together with pilotage dues and other expenses in 
favor of the Hell Gate passage for outward bound ves- 
sels. All these considerations together with the great 
advantage in a military point of view, in having two 
available outlets to the great port ot New York in case 
of a foreign blockade, would certainly warrant the radi- 
cal improvement of Hell Gate, of which the works so 
successfully prosecuted thus far are really but a small 
part. 

There is, however, a more vital consideration. Forces 
are at work which at no distant day might practically | 
close the port of New York to deep draught vessels and 
thus jeopardize its foreign commerce. It is well known 
that Sandy Hook has advanced northward about a mile 
in less than a century, partially across the main ship 


channel which at the period of the earliest coast survey 
at this point, carried 120 feet of water. In this channel | 
at present there is but 23 feet of water at low tide, the | 


other channels carrying somewhat less. What is to be 


the ultimate fate of this entrance it is of course impossi- 
ble to say, but it is more than likely that the forces have | 
reached or will soon reach a condition of equilibrium in 
which the channel will be maintained in practically a | 
permanent condition. If there is still a tendency to 
shoal, it probably can be corrected by artificial construc- 
tions. But when such interests are at stake as the com- 
merce of New York, every contingency must be consid- | 
ered and amply provided for. So this consideration | 
above all others would warrant the improvement of the 
East river or Sound entrance and probably is the main- 
spring in urging it forward in our present depressed fi- | 
nancial condition. 

In 1848, Lieutenant Porter and Davis first recom- 





mended the improvement of the Hell Gate by the blast- 
ing and scattering of Pot Rock, the Frying Pan and 
Way’s Reef. A part of the reef at Hallétt’s Pomt was 
also recommended by Porter. In 1852 Congress made 
an appropriation of $20,000 and $18,000 was expended 


on Pot Rock in surface biasting (or the Maillefert pro- 


cess), by which the depth on the rock was increased from 
18.3 to 20.6 feet. 

Nothing farther was accomplished up to 1868. In 
1867 Gen. Newton made an examination and report, 
and in accordance therewith, appropriations were made 
and work commenced. For operation on the channel 
rocks a drilling scow was constructed having a well-hole 
32 feet in diameter, through which 21 drills were worked 
while the scow lay on the surface of the water over the 
rock. In 1869 this machine operated on Diamond Reef 
drilling holes of 7 to 13 feet depth in which 30 to 35 Ib. 
charges of nitro-glycerine were exploded. Coenties 
Reef was attacked in 1871, 93 holes being drilled, 
charged with nitro-glycerine and exploded together 
with 17 surface blasts. In 1872, 17 holes were drilled 
and 11 surface blasts made on Frying Pan Rock. In 
1873, 307 holes were drilled and 39 surface blasts made. 
In all 17,127 lbs. of nitro-glycerine were used on the 
channel rocks, which were removed so as to give 25 feet 
depth at low water. The work on the channel rocks is 
by no means complete. 

In 1869 operations were seriously commenced on the 


Hallett’s Point Reef. A coffer-dam was built of heavy | 





timber, fastened to the rock by bolts. The coffer-dam 
was pumped out and the shaf: sunk to 33 feet depth. 
Ten headings radiated from this shaft or well which were 
intersected by numerous cross-galleries until the whole | 
rock out to the 26 foot contour was huneycombed. The 
plan of these headings and galleries and also the cofter- 


dam are so well shown on the engraving that no further 
description seems necessary. The width of the headings | 
was about 14 feet and their height varied from 22 feet | 
at the shaft to 7 feet at the end. The floor of the mine 
falls gradually, the roof of the excavation more rapidly, | 
following the bed of the river above, and keeping up an | 
average thickness of the roof of about ro feet. 

The length of the tunnels varied from 185 to 300 ft., 
the average being 270 ft. The aggregate length of tun- 
nels and galleries was 7,426 ft.—4,857 ft. of tunnels, and 
2,568 ft. of galleries. 173 piers about ten ft. square 
were left to support the roof. The area of the reef 


above the 26 ft. line was about three acres, 234 of which | 


was undermined. The detailed survey of 1871 gave the 
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26 ft. contour. The work was first prosecuted by hand 
drilling, but subsequently the Diamond drill and Bur- 
leigh drill were both used. The Burleigh drill was used 
almost exclusively during the latter period of the exca- 
tion, the fine quartz veins dislodging the diamonds of 
the Diamond drill from their support, rendering them 


inefficient. The excavation was completed in June, 


The work 


was much delayed through inadequate yearly appropria 


1576, seven years after its commencement 


trons. 

After the completion of the excavation 3,676 holes 
were drilled in the pillars and roof, for the reception of 
the cartridges, these holes being from 2 to 3 in. in diam- 
eter and averaging about g ft. in length. The explo- 
sives were purposely divided into this great number of 
charges in order to diminish aS much as_ possible the 
vibration in the ledge which extended under a part of 
Upper New York. Each hole was numbered and its 
charge was proportioned to the work required at that 
point. The cartridges were about 3 in. in diameter and 
from g in. to 24 in, in length, one or more cartridges be- 


ing inserted into each hole according to the previous 


| calculation. 


The quantity of explosives contracted for was 


Rend-rock........ we Cueweas 9,001 ts Ibs 
Vulcan powder ........ isee,s Oe 
Eh iwcccuscetecicentss Cee ™ 
Dynamite (in primers)......... 3,500 ** 


Total. 5§2,751% 
Deducting 5,000 tbs. returned to the contractor, 
leaves 47,781 '% Ibs. or equivalent to between 300,000 
and 350,000 tbs. of gunpowder. All these explosives 
are mixtures of nitro-glycerine with some foreign sub- 
tance, which is supposed to render them safer in hand- 
ling. These compounds however have only from 50 to 


75 per cent. the strength of the pure nitro-glycerine. 


This is probably the most powerful charge ever explod- 
ed, the next in size being the Blossom Kock blast, in 
San Francisco Bay, in which 45,000 Ibs. of powder was 
used, 


The charges are arranged in what are termed battery 
groups, there being 184 of these groups of 20 charges 
each. The priming fuse is the ordinary electric fulmin- 
ate of mercury exploder. The wires of a group were 
connected each to each. A short distance from the 
mine a strong bomb-proof was built in which the bat- 
teries were placed. These batteries consisted of g6o 
bichromate of potash cells, the zinz and carbon plates 
opposing an area of 40 sq. in. each to the fluid. These 
cells were divided into 23 batteries of about 42 cells 
each connected for intensity. Each battery exploded 8 
groups of holes or 160 fuses in continuous circuit. The 
wires from the batteries to the charges were insulated by 
a gutta percha coating, and placed in wooden boxes to 
prevent abrasion. 

The circuit closer consisted of 23 brass pins which 
were to drop simultaneously into 23 mercury cups, thus 
closing each battery circuit at the same instant. The 
plate containing the brass pins was held by a fuse o1 
torpedo, which was exploded by a separate battery situ- 
ated at a safe distance. ‘This circuit was finally closed 
by Gen. Newton's little three year old daughter. 

It may be well to add that some detached masses of 
water and rock were thrown to a hight of 75 feet, and 
that after the explosion the space over the rock was 
filled with yellowish muddy water which was soon swept 
away by the tide. Previous to the explosion the mine 
was filled with water, and the explosion itself took place 
at high tide, in order to get the resistance due to the 
water tamping, thus confining the energy of the explo- 
sives to their proper mission, that of breaking up the 
rock. Gen. Abbott had placed observers at various 
points in the vicinity with proper appliances to detect 
any vibration or jar in the earth. The jar was thus de- 
tected at a distance of 10 to 13 miles, more particularly 
along the Hell Gate formation. No damage was done 
however, even to the nearest buildings. 

Congress has appropriated for the entire Hell Gate 


improvement $1,940,000, of which $1,686,841.45 have 


been expended up to Aug. 1, leaving a balance which.| 
will be needed in part for removing the debris of the | 


late explosion. 


The estimated cost of completing the entire work of 


cubic contents of the rock above the 26 ft. contour at | improving Hell Gate and the East River is $5,139,120. 





low water, as 51,000 cu. yds. 47,461 cu. yds. was re- 


The present channel between Flood Rock and Hal- 


. 


be the next scene of mining operations, the work to be 
done here exceeding in extent that required at Hallett's 
Point The removal of Flood Rock will widen the 
channel to 1,200 ft., or nearly the same as that beneath 


Brooklyn Bridge. Diamond Reef has but 19 ft. of 


water and will have to be deepened No appopriatior 
of sufhcient amount is available for béginning these 
works and they may consequently be delayed for some 
time. Although the currents are much improved by the 
removal of the present obstruction, the full benefit will 
not result until the removal of the extension reef know 


as Flood Rock 


Che splendid success of this explosion is an additior 
al demonstration of the accuracy with which science can 
weigh forces, and direct and proportion them to the 
work to be accomplished, and is a fitting tribute to th 
engineer through whom this application of scientif 
truths are made. 

It is only after careful experiment and thought that 
such results can be reached, and the removal of Hal 
let’s Point Reef was a problem, not a whit more diffi 
cult than many that occur in the practice of the profes 
sion, although from its novelty and the popular superst 
tions regarding explosives, it has attracted wide spread 
attention 

It isa fitting season to remind the non-scientific of 
the careful weighing of forces, and study of material 
which every engineer has to understand in the pursuit of 
his profession, and of the usually happy result of hi 
calculations. But often these experiments are too ex 
tensive for private or corporate enterprise to uw lertake 
and from the conflicting interests involved can only be 
adequately conducted under government patronage 

Such are the experiments now being conducted in re 
gard to the properties of metals by a board appointed 
at the instance of the American Society of Civil Engi 
neers. The benefits to accrue froma proper know] 
edge of the properties of materials are too numerous t 
enumerate here, but the object to be reached should 
awaken more than at most a luke warm interest among 
the people, and the Congressional appropriation shoul 
be made not grudgingly, nor should it involve the neces 


sity of lobbying. —[The map referred to in the preceding 
article was unavoidably delayed but will be published 
next week. 





NOTES. 
The stand-pipe of the new West side pumping worl 


of this city will be finished next week. 


A portion of the works of the Joseph H. Brown I: 


Company, of Sonth Chicago, have started up 


The pressure of the water in the pipes leading from 
the artesian well at Hennepin, IIL, has been ascertained 


to be 32 pounds per square inch, 


Ihe claims of the private stockholders, $486,299.77 
having been satisfied, the New York and Brooklyn 


Bridge is now the property of the two cities. 


Mr Meigys, of Peruvian railroad celebrity, is negotia 


ting with the Nicaraguan Government for the contract 
to build the Nicaraguan inter-oceanic ship canal, so it 


reported. 


A New Orleans man has invented a safe for use 61 
board vessels, which in reality is a buoy not liable to be 
sunk or permanently lost, provided with compartments 


for bullion, ete. 


A heavy four-wire cable has been successfully laid 
across the Strait of Canso, giving the Western Unio: 
Telegraph Company and Anglo Cable Company three 


cables at that crossing. 


The great Eldorado ditch, in eastern Oregon, is final 
ly completed and furnishes water to quite an extensive 


amount of placer mines. The ditch is nearly 80 mile 


long, and has cost $500,000. 


According to the report of the Coast Survey, Cali- 


fornia has 1,136 miles of coast line, 272 miles of island 
shore, and 240 miles of tide water river shore, making 
altogether 1,648 miles of shore line. 


A petition has been handed to the Park Commission- 
ers of Boston, to locate the park on the Mill Pond Flats 
It was stated that this proposed park would contain 4, 

| 250,000 sq. ft., and that the land which was owned prin 
cipally by the Eastern Railway could be bought and 
graded for $1,000,000. It would also be of great bene 
| fit to adjoining land, so much so that the owners would 
| be willing to pay betterments It would also be more 
| convenient than the Ten Hill Farm. The matter will 


moved in the excavation, much of which was below the | lett’s Point is 600 ft. wide. Flood Rock will probably | probably be referred to the City Council. 
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sengueteeiuiinit in Buneging Instruments. 


The improvement consists in a new arrange ment af- 
fording a more convenient, rapid and safe attachment 
and detachment of the instrument to and from its tripod 
than any other device so far employed. 

On the tripod head, instead of the ordinary screw, 
there are three projections, the lower faces of which in- 
cline in the manner of a screw. These projections are 
at the same height from the shoulder of the plate, and 
are one-sixth of the periphery in length, thus leaving 
between them a space of the same size. The base plate 
of the instrument has on its inner side three similar pro- 
jections, and also the same number of spaces. The con- 
nection of the two is done by letting the projections of 
the base plate pass through the spaces of the tripod head, 
when a slight turn to the left will effectually join the 
The 


clearly show the construction of the 


Fio. | A. 


instrument to the tripod, accompanying cuts 


new 


Fig. C. 


Fig. A is a plan of the base plate of the instrument. 
Fig. Fig. C 
sectional cut of the lower part of a Transit. The little 
knob which is seen underneath the tripod head in Fig’s. 


B is an elevation of the tripod head. isa 


B and C is attached to a spring catch, which is design- 
ed to prevent the falling off of the instrument from the 
tripod when carried on the shoulder, in case of neglect 
to properly fasten it. 


The advantages of this arrangement will be better un- 
derstood after examining the present employed methods | 


of attaching instruments. Transits are now generally 
connected to the tripod by means of a screw at the base 
plate. ‘Toattach an instrument by this method is very 
tedious and unsafe ; sometimes the screw does not catch 
To avoid this 


a good many instruments detach above the leveling 


and the instrument is liable to tip over. 


screws in the centre, which, however, is very defective. 


| and inconvenience of attaching and detaching,” 


| parallel plate. 
arrangement. | 2 . | 
| every time the least dirt settles on either the socket or 

| the cone, and because the bar and wyes have been brought 
| too high above the leveling screws. 


| ty, etc., 
| all these defects, is a decided improvement. 
| by Messrs. 


|and parliamentary provisions, 


| ever gas companies and local authorities were in conflict, 
| as was too often the case, on the question of the illn- | 
| minating power of gas supplied to the public. 


| passed away, 
|} and Mr. Cooper, 
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It is almost impossible to keep the centre clean ; a little | 
dirt will often cause it to move very hard, and sometimes | 
it will fret. Some made detachable | 
above the leveling screws in such a manner as toalways | 
keep both centres covered and remaining with the in- 
strument 


instruments are 


proper, requiring however an intermediate 
piece between the leveling screw plate and the centres, 
which adds unnecessary weight. In both constructions | 
the plates have to be brought too high above the level- 
ing screws and therefore cause unsteadiness. | 
The same reason which led to taking apart the 
Transit above the leveling screws, viz: ‘‘ The unsafety | 
also 
caused the different methods of taking apart Levels. 
While some are constructed so as to leave the centre on 
the instrument proper others allow it to remain in the 
The latter method is the more defective 


of the two, because it throws the wyes out of adjustment | 


Both constructions | 
The cone and the socket | 
have to be brought together tight to make the instru- 
ment steady, and in order to take it off again, it gener- 


have one common defect. 


From the above it will be seen, that dividing an instru- 
ment in two parts is always injurious to accuracy, stabili- 
and that the new arrangement, which remedies 
It is made | 
the well known 


Nickel & Strassberger, 


-——_- <> —_____-——- 


On Estimating the Illuminating Power of 
Coal Cas. 


BY WILLIAM SUGG, Assoc. Inst. C. E. 
{A paper read before the Institution of Civil Engineers. ] 


(Continued from page 310.) 


Mr. Sugg said since the Paper was written, he had | 
combined the whole of its recommendations in an instru 
ment, in which the dial was divided off so as to show 
the quantity of gas required to give a light equal to any | 
number of sperm candles up to sixteen. A burner was | 
fixed to it which, when the flame was exactly at the | 
height of 3 inches, gave always a light equal to sixteen | 
sperm candles. The quantity of gas required to pro- 
duce light of that intensity would vary according to the 
quality of the gas, and was shown in the tables. 

Dr. Letheby remarked, through the Secretary, that | 
Mr. Sugg had done good service by bringing this impor- | 
tant subject before the Institution, with a view to dis- 
cussion ; for it must be admitted that the present means | 


for estimating the illu- | 


| minating power of coal gas were, as Mr. Sugg said, in an 


unsatisfactory condition. He might add, indeed, that | 


| this was not only the experience of practical men like | 
| Mr. Sugg, and the gas-testers appointed under various | 
| Acts of Parliament, but it was also seen in the difficule | 
| ties and disputes which were constantly arising when- 


These 
difficulties began about the year 1848 or 1849, when at 


| the instance of three distinguished chemists who had | 


Professor Graham, Dr. Leeson, 
the Great Central Gas Consumers’ 
Company adopted, 


namely, 


under severe obligations, a parlia- 
mentary standara of illuminating power of twelve wax | 
candles of six to the pound, each consuming 120 grains 
of wax per hour, and the gas was to be burnt at the! 
rate of 5 cubic feet an hour from an Argand burner of | 
It happened that 
he was the officer appointed by the Corporation of Lon- 
don in 1850, under the provision of the Great Central | 
Companies Act, which had just become law, to test the 
quality of the gas supplied to the city, and to see that | 
the obligations of the company were duly fulfilled. This | | 
was the first appointment of the kind that was ever 


fifteen holes and a 7-inch chimney. 


| made; and he soon found that all the provisions of the | 


Act for estimating the illuminating power of the gas 
in fact, the | 
whole subject of gas photometry was in a crude and 
imperfect condition, and he felt that it must be reform- 
ed from end to end. The wax candles, for example, | 


were radically unsound and unreliable ; 


| prescribed by the Act. were among the worst sort of can | 


| rical standard. There was a want, 
| ical improvement in this particular. 


| bustion ; 
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dles that could be used for photometrical purposes ; ang 
the reason was obvious, for as a wax candle, like a com. 
mon tallow candle, required snuffing, and grew dimme; 
and dimmer as the heap of carbon accumulated upon 


| the wick, it was a difficult question to decide when that 
| delicate operation of snuffing should be performed. One 
| of the first thing, therefore, which he did was to rectify 


the standard candle; and after about one thousand ex. 
periments for the purpose of determining the relative 


| illuminatiug power of wax and sperm, he adopted the 


latter, using a plaited wick which snuffed itself. This 
had been the standard candle from that time to the pres- 
ent, for it was adopted by Parliament in 1852. He 
moreover used two candles instead of one, in order that 
the light might be intensified, and the rate of combus- 
tion equalized. This also had become the practice in 
photometry. After atime, however, the sperm candle 
became a subject of perplexity, from the circumstance 


| that during the American war, when the long fibre cot- 
| ton was difficult to obtain, a short fibre cotton was used 


in the construction of the wick, and thus the combus- 


tion of the candle became irregular. More recently, in 


| consequence of the increasing value of spermaceti, the 


, candle was frequently adulterated with paraffin and 
) ally requires a sudden shock, which, of course, is liable | 


| to throw out the adjustments. 


stearic acid, so as to be untrustworthy as a photomet- 
therefore, of a rad- 
In the next place, 
the photometer was a very imperfect instrument, with re- 
flecting surfaces, and with the Brunsen disc exposed on 


both sides to extraneous light. This he remedied by the 


| use of screens, and by inclosing the disc in a chamber or 
| engineering instrument makers, 128 Clark street, Chica- | 


| go, who have scat for a patent. 


camera, which only permitted the access of the direct 
light from the gas and the candles, as was seen in the 
photometer which bore his name. The burner also, 


| which was described in the Great Central Company’s 
Act as an Argand of fifteen holes with a 7-inch chimney, 


was so constructed by different makers as to give, with 


| the same gas, when burning at the same rate, an illu- 


minating power that ranged from about ten to fifteen 
candles, This was caused by the want of uniformity in 


| the size of the apertures through which the gas escaped 


from the burner, and in the diameter of the hole through 
which the air passed to the interior of the flame. There 
was not, in fact, at that time the slightest provision for 
the proper adjustment of air to gas; and therefore, with 
different burners, of Act of Parliament quality, the pho- 
tometrical results were most discordant. Very little ex- 
perimental inquiry showed that the smaller the aper- 
tures, and the higher the pressure at which gas issued 
from the burners, the lower was the illuminating power ; 
and, on the other hand, the larger the hole which gave 
access of air to the interior of the flame, the lower also 
was the illuminating power. A careful examination of 
these facts by Mr. Sugg and himself led to the construc- 
tion of the burner which bore their names, and which, 
until recently, had been the standard burner for photo- 
metrical purposes—the size of the internal hole being 
graduated according to the quality of the gas; and thus, 
with the assistance of perforated discs upon the gallery 
of the burner, the proper adjustment of air, and thereby 


, the proper combustion of gas of different qualities, had 


been approximately secured. More recently, however, 
the improvements of Mr Sugg in the same direction had 
produced a still better burner, which was rightly pro- 
posed as the standard burner for general use. These 
improvements consisted, first, in the reduction of the 
pressure of the gas to a minimum at the point of com- 
secondly. in a well-regulated supply of air to 


| the interior and exterior of the conical flame ; and third - 


ly, in the adoption of means for keeping down the tem- 
perature of the burner, in order that the issuing gas 
might not be expanded by the heat of the burner. Pus- 
sibly further improvements might yet be made in the 
construction of test burners, but sufficient progress had 
already been made to justify the proposition of Mr, Sugg 
that his burner should be accepted as a standard instru- 
ment, so that litigation and trouble on this head might 
be in future prevented. And now came the important 
| question—how was the burner to be used? Should it 
be, after the old Parliamentary fashion, of forcing 5 cu- 
bic feet of gas through it per hour, whether the burner 
consumed it properly or not, or should the quantity of 
gas necessary to produce a flame of given intensity or 
of given measurement be determined? It was, he 
thought, abundantly evident, that the present practice in 
this country of forcing 5 cubic feet of gas an hour 
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through a burner, whether it would effectively carry this | recommendation, as it was capable of being applied un- 
quantity or not, was radically wrong ; for with any giv- der all circumstances, without the complicated machin- 
en burner and chimney, suited for the proper combus- | ery at present in use; only a standard burner being re- 


tion, and full development of the illuminating power, of | quired with a handy, portable, and accurate meter, to- 


that quantity of gas, it must be that when gas of inferior | gether with a delicate thermometer and a good aneroid 


I 


barometer. | 


quality was passed through it at the same rate, the gas 


would be over-oxidised, and therefore made to appear Mr. Vernon Harcourt remarked that he had not had 
of less illuminating power than it really was. On the | an opportunity of seeing the apparatus previously, and 


other hand, superior gas would be under-oxidised, and | therefore could not presume to offer an opinion upon its 


would escape as smoke without developing its full val- | practical value. One or two points mentioned by the 


ue. This was actually the case with the Birmingham | Author were of great interest, and one certainly which 
burner referred to, which at the time of the passing of | he had not previously understood, viz., that flames pro- 


the Companies Act in 1864, and at the request of the} duced by different samples of gas at the same burner did 
Parliamentary Committee, he designed in conjunction | not differ from one another except in size, and that pro- 
with Mr. Bowditch, as the standard burner for 14-can- | vided the total surface of the flame was the same, what- 
dle gas. They were compelled to use a metal top, in | ever the quality of the gas burnt, the amount of light it 
accordance with the instructions of the Committee ; for | gave was the same. That was certainly at variance 


the Corporation of Birmingham, who were in opposition | 


with common observation as to coal gas. Remarks 
to the gas company, would not have a burner with a | were often heard as to the apparent brilliancy of the 
steatite top, and this they would now regret, having | light, which were intended to refer to the effect produc- 


lately purchased the works of the company. This burner | 


ed by a given area of flame upon the eye; but from 


was exactly suited for 14-inch candle gas, but if the gas | what Mr. Sugg said he understood a 3-inch flame, from 
was better or worse than this, the burner would do it | the same burner, would always give the same amount 
injustice. The same was the case with other standard | of light, whatever the quality of the gas. Another 
Argand burners, as the Dublin, Leamington, etc., | question suggested by the Paper was as to the rea- 
which had been constructed on their principles; and |son why the size of the flame should vary, as it 
therefore, if Parliament insisted on the passing of 5 cu-| was known to vary, other conditions being alike, 
bic feet an hour through a test burner, tbe gas compa- | with the quality of the gas. One reason for this 
nies should be permitted to select that burner which, | was the decomposition of the heavy hydrocarbons at the 
while fulfilling the conditions of the Act of Parliament, | high temperature of the flame. It was well known to 
developed the illuminating power of the gas to the fullest | chemists that at that high temperature these hydrocar- 
extent. It was far better, however, that the second al- | bons were resolved into a larger volume of lighter gases 
ternative should be resorted to, namely, the use of a| As soon as the gas had passed through the burner and 





standard burner, like a standard measure, as Mr. Sugg | had been heated part of it was decomposed, and a larger 
proposed, and the determination of the quantity of gas | volume of gas was formed ; so that actually with a richer 
to be passed through it, so as to develop a flame of | gas, though the quantity passing through the meter was 
standard intensity or standard height, The intensity | the same, the quantity in the flame was a larger volume, 
of the flame might be measured, as was the practice in | and therefore, to obtain a flame of a given length, it was 
France, under the advice of Dumas and Regnault, by | necessary to burn less gas as measured by the meter. 
keeping it exactly equal in illuminating power to that of | He did not understand why an Argand burner with a 3- 
an Argand burner, of prescribed conditions, consuming inch flame was used, because, comparing the instrument 
a given quantity of colza oil. Or it might be measured, | with the jet photometer, it appeared to have at least 
as he had proposed, by ascertaining its penetrating pow- | two disadvantages. It wonld seem an easy matter to 
er in passing through a medium of given opacity—say a | determine the height of the flame, but actually its top 
piece of dark bottle glass cut in wedge shape. But if | consisted of a number of shifting peaks, and although 
the height of the flame were the test, nothing was easier | it was possible to arrive at some rough average, yet its 
than to fix on such a height as would be best suited for} position could not be determined with accuracy. The 
the maximum development of light and then to deter- | error so produced appeared to be increased by using so 
mine the quantity of gas per hour necessary to produce | short a flame. With a flame 6 inches long a small error 
such a flame. Long ago, the late Dr. Fife showed that | as to the position of the top of the flame mattered less 
the quality of gas, as regarded illuminating power, might | than in the adjustment of a 3-inch flame. The uncer- 
be determined by burning the gas from a jet of given di- | tainty as to the position of the top of the flame in the 
mensions, and observing the rate of combustion necessa- | latter case was much greater, and the error caused by | 
ry to produce a flame of given height, or by observing | the uncertainty was greater. He could not understand 
the height of the flame when the gas was burnt at a giv- | why, in this instrument, such a flame was adopted, in- 
en rate. Under the name of Lowe's Jet Photometer, | stead of the long flame with a well-defined top which 
the last method was practically in use at gasworks for | was used in the jet-photometer 
the purpose of ascertaining the quality of the gas as Mr. Law said that portion of the profession engaged 
it was made; and there was no reason why the other | in gas engineering was much indebted to Mr. Sugg for 
plan might not be pursued, for the principle was man- | the attention he had given to the subject of the standard 
ifestly correct. Gas Burner. No doubt the burner he had introduced 
The illuminating power of gas was dependent on the | was that which gave the most uniform results, and with- 
proportions of the rich and heavy hydrocarbons which | out which the present perfection of gas photometry 
the gas contained ; and as these were of much higher | could never have been attained. The most imperfect 
specific gravity than the hydrogen and marsh gas, which | part of photometrical apparatus was that employed as 
were the chief constituents of coal gas, it was evident | the standard by which the instrument could be perfectly 
that the density or specific gravity of the gas would | adjusted. Whatever photometer was used—whether 
rise in proportion to the quantity and quality of the hy- | Bunsen’s or Wheatstone’s, or the wedge—they all de- 
drocarbons contained in it. Now, the experiments of | pended ultimately upon the estimation of the human | 
Dr. Fife, as well as the more recent investigations of | eye ; and not only did that estimation difter in different 
Professor Graham, had shown that the flow of gas | individuals, but in the same individual in different states 
through a small orifice was inversely proportional to | of nealth or in other physical circumstances. He had | 
the gravity of the gas. The law, indeed, as expressed | placed on the table an instrument which he believed 
by Professor Graham, was that the velocity, or rate of | would become the standard photometer, because it was 








flow, was inversely as the square root of the density. | entirely independent of the physical conditions of the | 


If, therefore, the flame was used as the exponent of the | human eye, and really measured the intensity of the 
density, as it really was in the case of the heavy hydro- | light by the velocity of its revolution. It was a recent 
carbons, its height under a constant rate of flow would | discovery of Professor Crookes. and seemed to presage 
determine the density or quality of the gas; while with | some great discoveries in reference to those extremely 
a flame of a given height, the rate of flow would be the | attenuated media of which Mr. Grove first showed the 
means of arriving at a like result. This was the princi- | correlation, such as light, heat, magnetism, and electric- 
ple which the Author had in view, and no doubt it was | itv. The instrument was actuated by the intensity of 
susceptible of practical application. His experiments, | the light. The cause of its revolution was not so impor- 
indeed, showed that this was the case, and that the re- | tant to inquire into in reference to this subject, but it 
sults obtained by it were accurate and trustworthy. | was a fact that the velocity would vary according to the 
The simplicity of the process was, mureover, a great | intensity of the light. It was most sensitive in its oper- 


| 
| 
| 


we 
— 
~w 


ation ; it consisted of arms of aluminum with discs 


| talc, which were black on one side and polished on the 


othr, and the influence of light upon it produced the 
revolution; it was in a perfect vacuum. The mode of 
making use of it would be to let it move at such a low 
velocity as would enable the revolutions to be coun! 

ed; and the number of revolutions would determine the 
intensity of the light. If it was further improved by 
making one of the arms magnetic, a registering appara 

tus might be put outside, so that the number of revolu- 
tions might actually be recorded. In reference to the 
proposed mode of estimating the illuminating power of 
gas, he could speak from experience ot the great value 
of having some simple mode which did not depend up- 
on the estimate of the eye of different persons, such as 
in the Bunsen photometer ; for he knew by experience, 
that fiscal engineers in foreign parts, not accustomed to 
this kind of observation, would estimate the gas at two 
or three candles different from the practised gas maker 
who was used to the instrument. 

Mr. Barlow, Vice-President, did not think Mr 
Crookes’ instrument had been presented in a form suit- 
able for measuring light alone, because it was af- 
fected not only by light, but by heat. It would require 
some provision to exclude the action of heat, because the 
worst gas was that which gave much heat and little 
light ; and the instrument would be caused to revolve by 
gas of inferior quality almost as much as it would be by 
gas of high illuminating power. Care would therefore 
be required to exclude the effect of heat, otherwise bad 
gas might be registered as good. 

Professor Abel observed that Mr. Crookes had already 
given serious attention to that subject, and no doubt 
would be able so to arrange the apparatus as to shut oft 
the rays of heat, and to obtain trustworthy records of 
the different illuminating power of the light emitted from 
different sources. _He had sanguine anticipations of the 
results that Mr Crookes would obtain in this direction. 
He had listened with great interest to Mr. Sugg’s com- 
munication. The only point that occurred to him in 
reference to it was the one Mr. Harcourt had noticed, 
viz., the uncertainty of measuring the exact height of so 
short a flame. 

Dr. Pole said it might perhaps be useful to state what 
was actually done in regard to testing gas, and the em- 
ployment of burners in London. The ordinary meth- 
od of testing gas was by means of the photometer, by 
putting a gas flame on one side of the disc and a stan- 
dard candle on the other and comparing the effect of 
the two in the usual way. Then the question arose as 
to what kind of burner should be used. Dr. Letheby 
had given a good historical account of what had been 
done with regard to burners, and Dr, Pole would take it 
up at about the point when the Act of 1363 was passed, 
which directed for the first time on a good scientific ba- 
sis the testing of gas throughout London, and whena 
new clause was introduced with regard to the construc- 
of the burner. It was not attempted to define what 
kind of burner should be used, but the ‘clause left it to 
the Gas Referees to prescribe the burner: “ The burner 
shall be such as shall be the most suitable for obtaining 
from the gas the greatest amount of light, and be prac- 
ticable for use by the consumer.” The iluminating 
power of gas varied immensely according to the burner 
used; it was supposed a sensible consumer would get 
the best burner he could, and the company of course 
had a right to have their gas tested by that burner. It 
came to the same thing as saying that the company 
should have their gas tested by the best burner which 
could be used by the consumer, and that was how the 
legislation stood at this moment. The Referees examin- 
ed a great number of burners, and chose the one called 
Sugg’s Standard London Burner as answering that con- 
| dition; and that it had been used by the public was 
proved by its large sale. It also gave a pretty high illu- 
minating power to the gas tested by it. It was pre- 
scribed by the Gas Referees and had been in use ever 
since, being considered a very good burner. 

Then came another question, the quantity of gas 
passed through the burner; and here it was found that 
| the same burner would give different results with gas of 
| the same power according to the quantity which passed 
through it. Thus § cubic feet an hour passed through 
a burner would give one result, but if in the same burn- 
er only 21% cubic feet an hour were burnt it would not 
give the same proportionate result as before. He had 
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occasion to go into the cause of this some time since, 


and found a curious law applicable to burners generally. | Their enameled slate, made in imitation of the various 


It was expressed by the equation 


L=mlI (¢—c). 


Supposing L to be the light given oft by the flame of a | 


burner, I the illuminating power of the gas, and g the 
number of cubic feet of gas burnt, per hour; m and c 
were two constants, and that equation would give for all 
burners he had tried the light given out by burning a 
certain quantity of gas. The values of m and c came 
out as follows, 
ac 
0.33, and ¢ was pretty nearly 2. 


m varied from 0.1 to 0.2, and ¢ was about 0.5. 


burnt in the buiner—that was, up to to its maximum 
power, so that it did not smoke—the better was the re- 
rhat 
ought to burn the gas to the best advantage, it was ne- 


cessary to have the flame pretty high, and the standard 


sult obtained. led to this, that since the burner 


Loudon Argand was made so as to burn about 5 feet an 
without That the 
used in testing gas in London had been arranged. Then 
came this difficulty. 


hour 


smoking. was how burners 


The gas of course varied in power; 
no gasworks could keep their gas always of the same 


strength ; at other 


less than 
When 
f the gas increased there was a tendency to 


and flare above the chimney, and that had to be 


sometimes it was a little 


times, and sometimes 


more. the 


illuminating 
p wel 


moke 


corrected. The examiners could not alter the quantity 
the Act 


could dou was to check the smoking by putting on a dif- 


because mentioned 5 feet an honr; all they 


ferent cl imney, which did the gas harm. On the other 
hand, if the power of the gas diminished, then the burn- 
er was not doing its best, as the flame became too low. 
Now, without going so faras Mr. Sugg had done by 
changing the plan altogether, the liberty of altering the 
quantity would, he thought, be a great convenience ; 
when the gas became of a higher illuminating power, 
the quantity could be reduced, and when it had a lower 
illuminating power the quantity could be a little increas- 
ed, This would have another advantage, inasmuch as it 
The 


public, in using the gas, kept the flame at pretty nearly 


would represent more nearly what the public did. 


the same height, and if the gas was too rich, rather than 
have it smoke, they turned it down, or if it was too 
poor, they increased it. Hence, the power of varying 
the quantity in testing the gas, according to the illu- 
minating power, would in reality correspond to the or- 
dinary condition of practical use, one of the objects 
aimed at by the legislature. 

Dr 


Crookes, particularly as to the possibility of measuring 


Pole then referred to the late discoveries of Mr. 
the intensity of light by its mechanical radiating force, 
and he described, at some length, the several ingenious 
methods by which Mr. Crookes, in a paper lately read 


before the Royal Society, had shown how the intensity 


might not only be accurately measured, but automatic- | 


liv recorded 


Ife did not assert that these instruments 
Were at present in a position to be used for a photomet- 
trical purpose of the 


} 


1; but Mr. Crookes’ discoverics contained the germ 
of a great improvement, which might one day be of con- 
le value 

70 be continued.) 
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Slate in Buildings. 


} 
use l 


rhis material, the valuable qualities of which 


g and imitation marble mantles, is now applied 


to many and varied purposes ts. strength and dura- | 


bility, together with its attractive appearance, commend 


it to architects and builders. Slate for stairway is stead- 


1 


signally excels wood, iron, marble, or any other materi- 
al. It 


and shppery from wear. 


is strong and clean, and does not become smooth 


In many of the recently con- 


ed buildings in this city and elsewhere slate stair- 
ways have been adopted, and they give entire satisfac- 
Che stairways in the Zribune building, which 


have elicited much favorable notice, are composed of 


slate from the quarries of the Penrhyn Slate Company. | 


This c 
juare in this city, have made a specialty of this 
f work, and have introduced it into many of the 


| marbles and granites, and used for mantles, wainscoting, 


| and other places where it is constantly brought in con- | Clinton is the head of the new ship channel which has 


been dredged out in Buffalo Bayou, and the new road j 
| intended to connect the landing place of the Morgar 
| steamship lines there with the roads entering Houston 


For Argand burners generally m varied | 
ording to the goodness of the burner, from 0.2 to | 
For flat-flame burners | 
The in- | 
ference was, with whichever burner, that the more gas | 








importance of gas-testing in Lon- | 


| going on above Fostoria. 


| trains. 


f slate in buildings is rapidly becoming pop- | 


ly growing in favor, and for this purpose it clearly and | 


ympany, whose offices and salesroom are on Un- | 
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public buildings and schools throughout the country. 


furniture tops, etc., possesses many merits. It presents 
a perfect resemblance to the stone which is imitated, 


and surpasses it in being able to resist the action of acids 


| and grease, which often deface and destroy other mate- 


. . . . | 
rials. Slate can be used to great advantage in laundries 
tact with water.—V. 7°. Tribune. 


: ecmmieninion 
Railway News. 


The Green Bay Railroad will be completed to La 
Crosse this week. 


The route for the contemplated North Shore Rail- | 
road, on Long Island, is now being surveyed. 

The Reading Railway Company, it is reported, are 
about to establish a line of steamers from Philadelphia 
to Brazil. 


Preparations are now making to Jay a second track on | 
the Troy and Boston road, from Troy to Eagle Bridge, 
23% miles. 

One of the Handyside Steep Gradient Locomotives is | 
now working on the Hopton incline, Derbyshire, of the | 
This 


London and Northwestern Railway. incline is | 


one in fourteen. 


The Columbia & Port Deposit Railroad is now com- 


| ington road, well on towards completion. 
| additional line from Waynesburg to the Baltimore and 





pleted from Columbia, Maryland, to the mouth of Fish- 


> ° | 
ing Creek, two miles above Peachbottom and half a mile 


below Fite’s Eddy. 

The freight depot of the Dayton short line R. R. in 
Cincinnati was totally destroyed by fire last week. 
Freight to the value of a quarter of a million dollars | 





was burnt, with very little insurance. 


somewhat extensive improvements in the nature of ter- 
minal facilities upon the site of the old Navy Yard, | 


Philadelphia, purchased for it last spring. 

The Chicago and Alton Railroad company has_pur- 
chased the Chicago and Wilmington Coal company’s 
track, and will soon begin operations to open a connect- 
ing line from Braidwood, I]I., to Coal City. 


The Chicago and Northwestern Railway Company | 
has decided to build a branch line from Sleepy Eye, fif- 


teen miles beyond New Ulm, in Brown county, Minne- | 
sota, to Redwood Falls, in Redwood county, a distance 
of thirty miles. 

It that 
Chatham and Erie Railway of Canada, on the first day 
of October next. 


is stated work 


will begin on the Sarnia, 


It is to extend from Sarnia, Ontario, 


southward through Chatham to Blenheim on Lake Erie + 


about fifty-five miles. 


Work has been resumed on the Pittsburgh, Virginia 
and Charleston Railroad, and it is expected that it will be 
completed as far Brownsville about Christmas. Cars 
have been running from Pittsburgh to Monongahela 


City for a number of years. 
On the Columbus and Toledo road, tracklaying is | 
The 


being ballasted and put into shape for the running of 


track where finished is 


The grading along the whole line is about fin- | 


| ished and ready for the rails. 


From the Railway Report of New York we learn 
that the state now has 5,499.28 miles of road, an in- 


crease of 187 miles during the past year. 


The capital 


road equipment $626,575,861.78. 


A company called the Keokuk & Northwestern Rail- 
way was organized at Keokuk, Iowa, Sept. 16, the ob 
ject of which is the building of a road on a projected,line 
to Iowa City. The line is graded part way, but no work | 
has been done on it for the past five years. 


Over three-quarters of the grade between Lansing 
and Flint, Mich., on the Chicago & Northeastern Rail- 
road, is completed, and track-laying is progressing. 
About 100 men are emyloped between Lensing and Bat- 
tle Creek, re-tieing and ballasting-up the road. 


The Baltimore and Ohio Railroad Company have 
notified shippers to discontinue shipments via that line to 
Savannah in consequence of the yellow fever in that city. | 
A strict quarantine is maintained at that port, and | 
steamers have ceased running until the epidemic abates. 





| and Virginia Railway was issued last week. 
|} is to extend from Cincinnati through Hamilton, Cler- 


The Geneva and Ithica Railway from Geneva, N. y_ 


| to Sayre, Pa., 77 miles,"was sold on Sept. 2, under the 
| first and second mortgage, and has now passed into ¢} 


1€ 


hands of the Lehigh Valley Company, subject to - 
mortgage of $600,000. 


968 The road was bought in fo 
,000. 


Track is now laid on the Texas Transportation Com. 
pany’s line from Clinton to Houston, Tex., 734 miles, 


A movement is on foot to extend the Pittsburgh and 


¢! 


| Castle Shannon (narrow gauge) railroad to Washington 


Pa., there to connect with the Waynesburg and Wash- 
With a short 


Ohio, a large and rich territory would be opened to rail 
way traffic, hitherto without such advantages. 


A party of foreign capitalists passed over the Coving- 


| ton, Columbus and Black Hills railway (narrow gauge) 


Sept. 15, and it is stated that arrangements have been 
made to complete 150 miles this year and to reach the 
Black Hills in 1877. The sanguine projectors call this 
the first link in the projected route to Portland, Oregon 
via Black Hills and the Yellowstone National Park. 


Prominent parties interested in the Denver and Rio 
Grande and also in the Atchison, Topeka and Santa Fe 
Railroads have been examining the San Juan Valley, 
Colorado, and from the favorable impressions produced 
it is surmised that this valley will soon be the theatre of 
railway construction, both for lines looking towards 
Southern Utah and Northern New Mexico. 


The Stevens Point (Wis.) Fournal says: A portion 


| of the graders employed on the Wisconsin Central have 
The Pensylvania Railroad Company is about to make } 


been discharged, it being, as we are informed, the inten- 
tion of the company to suspend work on the line a: 
soon as Flambeau is reached. Thirteen miles of track 
are to be laid on the other end, and this will leave a gay 
of only eight miles to be completed next spring. 

The certificate of incorporation for the Ohio Rive: 
The road 


mont, Brown, Adams, Scioto, and Lawrence counties, 
and have a terminal point in Lawrence county opposite 
Huntington, West Virginia. The capital is $1,000,000, 
and Joseph Kinsey and others are named as incorpo- 


; rators. 


The sum total of railway lines through the principal 
countries of the world now reach a distance nearly four- 
teen times the circumference of the globe, or once and a 
half times a journey to the moon. Of this total the 
United States lines extend 85,586 miles; Great Britain, 
at home and through her foreign domain, 66,101; Rus- 
sia crosses Europe and Asia with lines, 34.914; France, 
30,779; and the German Empire, 18,999. 

The survey and location of that portion of the Port- 
land, Dalles & Salt Lake Road from Corinne, Utah, to 
Snake River, Ihaho, is being completed by the engineer- 
ing corps under C, L. Ericson. The contracts for grad- 
ing from Corinne to Snake River have been made with 
Alex. Toponce, and the grading is to be completed tu 
Maland City, a distance of 50 miles, by the 15 of Dec., 
1876, and the whole of the grading to Snake River by 


| the 1st of Oct., 1877. 


The line of the Mobile and Alabama Grand Trunk 


E | Railway, as surveyed, is about 230 miles in length, ex- 
stock of all the roads is $615,982,310, and the cost of | 
| 


became generally recognized in its employment for | 


tending from Mobile, Ala., to Birmingham, Ala., with 


| a branch to Selma, Ala., forty miles—making the total 


length of the line, as projected, about 270 miles. Of 


| this about fifty-nine miles, extending from Mobile to 


Jackson, have been completed. It is now proposed to 
build an extension to Uniontown, on the Alabama Cen- 
tral Railroad, a further distance of seventy-eight miles. 


The Helena (Montana) papers are somewhat discour- 
aged at the slow progress of the Northern Pacific and 
urge the construction of a narrow-gauge railroad from 
that place to Fort Benton, the head of navigation on the 
Missouri. The distance is estimated at 140 miles, and 
the cost at $1,500,000. It is proposed that the various 
counties on the line shall give a bonus of $70,000. Later: 
Captain S. B. Coulson, of the Coulson line of steamers 
of the Upper Missouri river, telegraphed to Helena, 
Montana, August 24th, from Yanktpn, that he was 
ready to undertake the construction of the Helena and 
Benton Railroad, and that he will build and completely 
equip it for $700,000. 
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Contractors’ Intelligence. 


Mr. |. G. Rutherford, of Columbus, Ohio, has been 
awarded the contract for laying the iron the whole 


iength of the Cincinnati and Portsmouth railroad. 


On Sept. 21, the city treasurer and the committee on 
finance of Boston, opened the proposals for the $2,000,- 
eoo loan authorized by the city council for the purpose 
of defraying the cost of furnishing an additional supply 
of water from the Sudbury river. Uhe loan will be is 
sued in certificates dated Oct. 1, 1576, and due in thirty 
years from that date. The entire amount was awarded 
to Blake Brothers & Co., whose bid was $111.07 curren- 


the rate of interest being 5 per cent., payable in 


cy, 
gold. 

A telegram from Montreal says :—Much_ speculation 
is indulged in as to the result of tenders for Sec. 1§ of 
the Canada Pacific Railway. The lowest tenders are as 
follows: Kane & Co., of Montreal 
ton & Co., of Montreal, $1,560,000 ; & Co., of 
New York, $1,635,000; Sifton, Ward & Co., of New 
York, $1,800,500; Messrs. Broison & Whitehead, Alex- 
ander, McDonnell & Co., Booth & Co., Steacy & Steacy, 


and other tenderers range from $1,300,000 to $2,000,- 


$1,540,000 ; Sut- 


Green 


ooo. It is not likely that the final award will be made 


for some days. 


A mass meeting in favor of the Fort Madison and 


Northwestern railroad was held at Madison, Iowa, the 


13th inst. Speeches were made by many leading citi- 
zens, and committees were appointed to raise subscrip- 
tions in the back townships. All but two or three hav- 


ing insured the necessary subsidies, a party of contrac- 
tors have just returned from a thorough examination of 
the proposed line of the road’ They express themselves 
highly pleased with the route. It is probable that the 


contract will be closed and work begun in a few weeks. 


Proposals for the drainage pumps for the south part 
of the town of Hyde Park, have been submitted by L. 
Soulerin, of this city: by Messrs. Safely, of New York; 
Chas. Creighton & Co., Lyman Bridges & Co, W. Mc- 
Gregor & Co., John Mills, of South Chicago; H. H. 
Scovile, George Judd & Co., g2 LaSalle street; Provi- 
dence Steam Engine Comnany, E. B. Talcott, and Al- 
All the Com- 


mittee on Drainage for rhe 


fred Guthrie. the bids were referred to 


further consideration. 


Village Engineer was added to the committee. 


The U 


ceived 


. S. Surveyor General at San Francisco has re- 


notice that the proportion of the appropriation 


for surveys of public lands for that department will be 
but $33,500. The amount last year was $90,000, and 


surveys were made at the rate of twelve and fourteen 


dollars per mile. The surveys this year will be done at 
reduced rates —$6 for section lines, and $7 for township 


The o 


discharge of sixteen men and four ladies, leaving a force 


lines. fice force wascut down on July tst by the 
of only ten men. 
field. 


Richards and Fairchild, of Oakland, whovstart in near 


Surveyors are about starting into the 


Contract have been awarded to Messrs. Gilchrist, 


Coulterville, in Mariposa county. 


The Mayor and Comptroller, Sept. tgth, closed a con- 
tract with the Chicago Gas and Coke Company to sup- 
ply gas for public purposes on the North and South 
sides, at the uniform rate of $1.50 per 1,000 cubic feet. 
he city authorities on the 2oth inst. advertised for bids 
The 
It is known that 
bids will be received from responsible parties in Boston, 


for lighting the West division of the city with oil. 
competition bids fair to be very lively. 


Cincinnati, Pittsburgh, and Milwaukee, in addition to 
two or three firms of this city who intend to put in bids. 
The bids will be opened on Saturday the 3oth inst., 
and will be submitted to the council on the following 
Monday. Three-foot burners will be placed on the 


North and South side lamps in a few days. 


>- 
Notes Continued. 


The tunnel now building by the Deleware, Lacka- 
wanna & Western through Bergen Hill, Jersey City, 
will be completed and in operation by Nov. 1. It is 
4 270 ft. in length and cost, exclusive of land damages, 
$900, 000. 

Arrangements have been made between the Sarnia 
and Lake Superior line of propellers, the Northern Pa- 
cific Railway, and the Red River line of boats for the 
transportation of the Manitoba surplus wheat, the rate 
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from Winnipeg to Montreal or New York not to exceed 


40 cts. per bushel. 





European astronomers profess to have discovered 
Leverrier’s planet, Vulcan, which the great astronomer 
some 20 years ago, said must exist between Mercury 
and the Sun. It has been seen twice now in its transit 
across the Sun’s disc, but it is doubtful if its elements 


can be calculated from a 
Mail stear 


in San Francisco on the 7th inst., made the run from 


ny data yet obtained. 


The Pacific ner, City of Pekin, which arrived 


Hong Kong in twenty-two days 1 eleven | nd 
ng Kong in twenty-two days and elev lours, anc 
from Yokohama in fifteen days and nine hours. ‘This 
is over twenty hours ahead of the famous passage made 


by the Oceanic, and is the best ever made. 


Eighty-four vessels were counted on the Kennebec 


River recently, between Richinond and Hallowell, load- 


ed, loading, or waiting to be loaded with ice. There 


were also counted thirty-eight ice establishments, each 


Hun- 


good pay at work 





establishment having from two to twelve houses, 


dreds of men find employment aud 


shipping “frozen water.” 

Work on the big oil-pipe which is to connect the Penn- 
When 
stream of petroleum amounting to 
tl oil 


toe 
It is reported that 


sylvania oil regions with Philadelphia has begun. 
finished a steady 


6,000 barrels a day will flow from well to the 


great Pennsylvania reservoir. Ches- 


ter, Pa., will be the eastern terminus. The work is to 


} 


be prosecuted from both ends. 


The contract for the construction of the entire line of 


the Cincinnati and Portsmouth road, (100 miles, 3 feet 
gauge) has been let to John W. Rutherford & Co., of 
Columbus, for about $8,000 per mile, the road to be 


completed by May 1, here were fifty-nine bids. 


The line is quite direct and has some heavy grades, one 


as high as 142 feet to the mile. Work will begin at 
once. 

The United States government steamer Montana 
stationed at Davenport, Iowa, Capt. Davis, started 
Sept. 21, from that port on the upper Mississippi. The 


Montana will engage in the necessary channel work for 


which the engineering bureau has allowed $100,000. 


g 
The $4,000 each for clearing sand bars in front of the 
rhe $4, h f ] ng sand bar front of tl 

cities of Dubuque, Burlington, and Fort Madi will 
not be used until spring, the season being regarded as 


too short for effective operations. 


Steam Dummy Engines are now run in New Orleans 


by the “Crescent City Street Railroad Co.” from Clay 


Station on Canal St., via the cemeteries, to Lake Pont- 
chartrain. ‘These dummies pull from two to seven load- 
ed street cars in one train ata speed of 12 miles per 
The ‘* Canal St., City Park and Lake R. R. Co.” 


also runs steam dummies from 


hour. 
the corner of Basin and 
Canal streets to the lake via Bienville street. Asan ex- 
periment these dummies have proved very successful and 
they will undoubtedly be continued by the lines now 
using them. 

It is stated that the peat works established this seas- 
on and in successful working order at Newtonville, near 
Trunk 


are creating a favorable impression in western Canada. 


Port Hope, on the line of the Grand Railway 
The people speak highly of the prospects of being sup- 
plied at home with the new fuel. The quality of the 
peat in the locality referred to is pronounced by experts 
to be the most solid of any as yet found in the Domin- 
ion. Shipments of peat have been made the last week, 
for testing, to Montreal, Ottawa, 


and Trenton, N. J. 


Milwaukee, Boston 


The construction of a new subway, making another 
Woolwich at 4 


The work began by boring 


Thames Tunnel, was commenced at 


o'clock yesterday morning. 


on the north side of the river, and it is expected to be 


completed within six or nine months, it being assumed 


| chalk, and therefore favorable for the purpose. 


that the ground under the river consists of a bed of 


The 


| nev tunnel is being constructed under contract by Mes- 


| 


srs Sharpe of Cannon street, city, under the superintend- 
ence of Mr. Gilbert, engineer. It will open a subterra- 
nean communication between the two counties of Essex 


and Kent. The scheme originated in consequence of 


nine men being drowned on a foggy morning while | 
| arose partly through neglect of the necessary repairs in 


crossing the Thames to their work in a small boat; the 
steam ferryboat which usually conveys some thousands 
per day between North and South Woolwich not ventur- 
ing to run.—London Times, August 2gth. 
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Che oldest shipbuilding firm in the United States is re 
doubtless that of S Gildersleeve & Sons, Gildersleeve’s 
Landing, Conn Che senior member began lding in 
1821. The present firm was formed in 1333 thirty- ' 
eight years ago, and its members are father 1S, rel ' 
grandson Che grandfather of the seni member 
named Obadiah, was a shipbuilder, ar noved from A 
Sag Harbor, Long Island, to the town of Gilde $ | 
Landing at the commencement f the Revolutionary | 
war, or one hundred ye + a H I le F 
father of the senio the Gilders! irm, wa ] 4 
shipbuilder, an ed on the bu In 1798 h | 
built the United States ship of war Connecticut of twe | 
ty guns. Ihe present Oliver Gildersleeve, the juni of 
the firm, makes five generations of master shipbuilders 
of the same family that have carried on the busine f 
building vessels in the same place and yard for one 
hundred years. Since 1821 the Gildersleeves have built . 
114 vessels.—/nler-Ocean 
<>< 
Water Works, Ancient and Modern. 
BY E. H. D’AVIGDO! 
(Continued from page 311.) 
It is impossible to describe the detail f th ne 
struction of the distributing or supply reservoirs within 
the limits of this paper. I must be s vith s| ’ 
ing their general arrangement, and refer those who de- 
sire to know more to the works of the authorities I hay 
frequently had occasion to mention But from the 
above explanation it will be sufficiently clear, that t : 
water towers or cisterns, which were sul plied wi n ‘ 
ferior water, had no private pipes, while ‘those fed by 
Marcia, Claudi und Virgs mn th ontrary, ¢ tained 
hardly any others Che con I all the la re reser 
voirs or castles taken together appear to have he nly 
about 20,000 cubic metres Or 700,000 cu feet. Ther 
could therefore be no question of storage, nor even of 
regulating and balancing the distribution of water. I 
is evident then that the level of the water in the cis- { 
terns could not really be kept constantly at the theoret- 
ical height of 12 above the outlet pipes, notw 


standing the overfl yw, and as some houses were situ 


much higher than others, drawing their 











water from the 
same cisterns it follows that one householder obtains ’ 
much more liberal supply than another, eve h 
the pipes supplying the two houses might be of the ne 
diameter. The Roman unity was the gacvartus, that is : 
the quantity flowing thréugh a pipe ne and a quar- 
ter fingers diameter under a hea! of 12 in This i 
equal to 420 litres, or about g2 g is in 24 hours. | 
prevent too great an irregularity in the supply, ther 
wa rule that all private pipes were only have the 
above diameter for a distance of at ten paces from 
. 

the cistern. Beyond this radius they could be enlarged 
or constructed at the will of iseholder. Yet the 
concessions er water-right caused very great injustice 
and much ill-will, and M Belgrand has calculated that 
some houses in Rome obtained ten tim much water 
as others. 

It will be seen by Table I. (see page 312 ante), that 
in the reign of Augustus, when Rome had about 350, 
ooo inhabitants within its walls, there was a supply of f 
something like 680 gallons per head, that is about forty 
times as much as the valuation for Vienna. But there 
were in ancient Rome no less than 1352 public foun- ] 
tains. 591 jet fountains, 19 large fortified camps or bar- ‘ 
racks, 95 thermz or immense public baths, and 39 ; 
arenas or theatres, all of which were supplied with a ‘ 
superfluity of constantly flowing water. Nay, more, by 
the measurements which Colonel Blumensthil, the chief 
engineer of the new aqueduct Pia at Rome, has taken 
the trouble to make ip the ancient aqueducts, and by 
accurate gauging of the springs which supplied them, it 
appears certain that about 400 millions of gallons daily 
ought to have reached Rome, and, therefora, that nearly 
half the total quantity was lost or wasted on its way. I =e 
do not know what the muncipal engineers at Vienna oe 
would say if the loss in their aqueduct -were even 5 per + 


cent.; I for one would not «lare to write or speak on the 





subject of the new water works. This inmmense loss 


the aqueducts, but still more through the water being 


* A course of papers delivered at the Austrian Institution of 





Engineers and Architects, December, 1875, and January, 


Rr, 
1576 
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positively stolen. Fcr one of the principal favors by | Gard. The former is 2145 yards long, and from 6 ft. to 


which the state and the emperors were in the habit of 
rewarding. minor services, was by granting concessions 
for the dost water, that is for the water which escaped 
through the overflow of the reservoirs, cisterns, and 
public fountains, or through the defects in the aqueducts 
and mains. ‘The consequence, of course, was that 
every landed proprietor who had obtained a concession 
tor the waste water escaping from an aqueduct passing 
through his grounds was anxious to increase this waste 
as much as possible—and from this wish to intentional 


The 


charge were constantly bribed to abstain from repairing 


injury was but a step. overseers and slaves in 
damages which had arisen, or to cause new ones to 
arise, and these abuses reached such a pitch that one 
aqueduct (Tepula) brought 0 water whatever to Rome 
during several years, the whole having been wasted, or 


rather abstracted on its way. We must further observe, 


that many aqueducts were erected in order to gratify | 


ambition or to obtain popular favor for the founder, 


who did not much care about its being kept in repair | 


after his death, as long as he had attained his immedi- 


ate object by constructing it. The founders, therefore, 


never left any money for the maintenance of the works; | 


and the city had to take charge of them. In the tur- 


moils of the many civil wars, and the frequent absence | 


of any conscientious management, the grossest abuses 


inevitably arose out of the concessions for waste water, | 


and the moneys devoted by the town to the mainten- | 


And it 
much 


that 
inclined 


ance of the works. appears the Caesars 


were all of them more to build a new 


aqueduct than to restore an old one. The irregularities 


of the water supply were still further increased by the 


nature of the mains and distributing pipes, which, as I 
have mentioned, were mere lead plates soldered into a 


pear-shaped section, incapable of resisting even the 


most moderate pressure and liable to injury by a com- | 
mon knife, so that any evil-disposed person could tap | 


the main almost wherever he pleased. At a later peri- 


od, indeed, the Romans appear to have used short clay 


pipes ; 
ing of 2 ft. spigot and socket pipes carefully laid in 


lengths of such mains have been discovered, con- 


tnd covered with a bed of concrete. These have out- 
lasted all the lead pipes, and are still frequently found in 
sood condition. 
peti 
' 


cistern 


Householders could only obtain the right of water | 
upply by a petition to the consul, and in later times to | 


the emperor himself; even then, however, with difficul- | 


ty. 


they applied only to the person to whom they were | 


oranted, were not transferable by gift or sale, and lapsed 


. - - ' 
with the death of the owner or the sale of the house for 


which they had been granted. On the other hand, the 


orer classes had the immense advantage of gratuitous 


ess 


to the numerous wash-houses and magnificent 
of 


haths, besides, of the use 


course, 


Che water granted to householders was incredibly cheap. 


During the reign of Augustus the whole income from 


the aqueducts only reached about $3000. The pri- 
vate water rate was about equivalent to one farthing a 
year for each gallon supplied daily. If we consider the 


f the aqueducts itis obvious that this rate could 


t even approach the mere interest on the capital ex- | 


pended, since Claudia, the cheapest of them all, cost a | the same time drawing from it the germs of all sorts of 


um about equivalent to £300,000 sterling. This is 


ibout equivalent to £4 per yard run Anio 


£600,000 or £6 Los. per yard run. 


about These figures 


gt very different from the prices now paid; for the 


Vienna aqueduct, which is about 110,000 English yards 
¢, cost in rouad figures £900,000, or a little over £8 
per yard run 
fo g 


works as compared with modern ones, I have sketched 


ive some notion of the proportion of Roman 
few arches of the three principal aqueducts (see plate), 
the same scale as the Modling aqueduct. 
ow imparted some few data about the water works of 
sncient Rome, I must mention very briefly some of the 
at works the Romans erected in the provinces. 
Che most perfect and beautiful aqueduct they ever 
about 
35 English miles long, and brings the water from springs 


constructed is no doubt that of Nimes, which is 
it a level of about 240 ft. above the sea to a reservoir in 


e ancient town ata level of 179 ft. I mention this 


work on account of the immense row of arches 


Vert, 


near 


ind the beautiful and justly celebrated Pont du 


They appear to have been employed 
ipally to connect the reservoirs with the towers or | 


hey were matters of favor and rewards of merit, | 


street fountains. | 


Having | 


50 ft. high; it has 256 arches of different spans, and 
| piers up to 7 ft. in thickness. The latter is constructed 
|in three stories, it is 158 ft. above the stream at its 
highest point, and the principal opening has a span of 
| no less than 78 ft. 


| aqueduct afford an interesting example of the mode of 


| construction sketched in Fig. 2 (see plate), and men- | 


| tioned above. 
| entirely of ashlar without any mortar, the arches in four 
| independent rings (see Fig. 5 of plate). 

The three aqueducts of Lugdunam (Lyons), already 
mentioned in connexion with inverted syphons, are al- 


; Roman aqueduct, of which one-half is used at the 
| present day. The springs which then supplied the town 
still deliver 6,000,000 gallons per day. The aqueduct 
of Antibes is also still used, and is remarkable on ac- 
count of its long tunnel of three English miles, more 
thau a mile longer than the principal tunnel of Kaiser- 
brunn. 

the towns in France where 


It I were to mention all 





the Romans erected aqueducts you would be weary of 
the list. I will, therefore, only add, that there was a re- 
| markable two-branched aqueduct between Treves and 
| Cologne (of which the ruins still exist) which supplied 
both these towns with water from the Eifel mountains. 
As a remarkable proof of how little the value of water 
and the purpose of these great works was understood 
in the middle ages, I may mention that, according to 
the German legend, this aqueduct was built to supply 
the works at Cologne with the delicious Moselle wine 
| made near Treves. What measures were taken to in- 
sure a “‘constant supply” the legend does of mention. 

Now we have reached theend of the Roman Empire, 





| we may justly inquire, what has been done in the ques- 
tion of water supply since then, and whether the pro- 


| gress which the Romans made in a few centuries has 


been kept up since? We are obliged to confess that the 


art of water supply, like so many other arts, was com- 


pletely lost to Europe during the dark ages, and that the | 


very reason of the existence of the Koman works was 
| forgotten. Still less, therefore, can we observe any pro- 
gress. Here and there indeed we find indications that 
pure water was occasionally appreciated by some mon- 
arch or city more enlightened than the rest. For in- 
| stance, Theoduric constructed the celebrated aqueduct 
| of Spoleto, which crossed a valley near that formerly 
} span and too ft. high. This work is more graceful, if 
not actually grander, than anything left by the Ro- 


mans. 


what had been done was allowed to fall into decay. 
The quantity of water used decreased in a remarkable 


degree, for it was considered a virtue never to wash at | 


all. 


one year’s end to the other, and preferred wine when 
they were thirsty. 


The monks did not remove their garments from 


All sorts of little tricks were invent- 
ed with water, tiny fountains, water-clocks, saw-mills, 
etc., but these toys cannot be classed under the head of 
works. 


water The notion of a constant supply from 


springs seems to have been completely forgotten. 


ple drew their water from the nearest stream, however | 


| troubled and dirty, without thinking that they were at 


| diseases. 
Vetus cost | 


So little having been done in the middle ages, it 
| would be idle to analyse that little and to search every- 
| where for examples. 
| mary of the water supply of Paris, which will serve as 
| the best type of what was done during all these centu- 
| ries. 
When this city, which now contains nearly two mil- 
hons of inhabitants, was limited to the two islands in 
| the Seine (Cite and St. Louis), its water supply was as 
simple as that accepted by all other towns of the period. 
The dirty water was emptied into the river, and the 
clean(? ) water was drawn from it again in another pail, 
| if the servant chanced to be particularly clean—in the 
same one if she were dirty. The difference between 
dirty water (slops) and clean water as was supplied by 
this proceeding, is not very apparent. Later on, when 
the town extended on both banks of the river to some 
| distance from 
| was a long and tiresome job to have to fetch the water 
‘from the Seine. It does not appear that they had any 


The large arches of this magnificent | 


The two lower stories are constructed | 
| gallons daily. 





| for the wants of Paris. 


| tains. 





important city in ten beautiful pointed arches of 70 ft. | 


tury very little was done to supply cities with water, and 


I prefer giving you a brief sum- | 





them, the inhabitants found out that it | 
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misgivings whatever as to the quality of water so fetch. 


ed—but it was too far for them. In the year 1183 A. 


| D., therefore, King Philip Augustus annexed the aque- 
| duct of the northern springs which had been erected 


some few years previously by the monks of St. Martin 
to supply their monastry, and made a present of it to 
the city of Paris. This is the first historical instance of 
a supply of water from springs since the Roman period: 
the aqueduct still exists and continues to supply 40,000 
The private concessions, which had such 


| disastrous consequences at Rome, soon began in Paris. 
| and after the city had put the aqueduct in thorough re- 
| pair in 1457, it granted the right of water supply to pri- 
| together about 120 miles long. Metz possesses a grand | 


vate persons so liberally, that the public fountain erected 
by Philip Augustus for general use, soon ran dry. In 
1598 we find the right of water supply actually paid for 
in cash for the first time; the price was 35% francs, 
Before then the concessions had been given, as in Rome, 
In 1606, Sully, 
King Henry IV.’s great minister, recognized the insuffi- 
ciency of the existing works (which were only supplied 
by the two northern springs, Belleville and St. Gervais), 


gratuitously, 1s a favor or reward. 


He therefore erected a wooden 
pumping machine, driven by a turbine, just above the 
Pont Neuf; this filled two cisterns erected on the piers 
of the bridge, from which the Louvre Palace and three 
public fountains were supplied. This wooden pump 
was so useful to the population during sundry sieges 
and periods of drought, that it was called the Good Sa- 
maritan, and was not removed until 1813. The aque- 
duct of Arcueil is more immediately connected with our 
subject; this was opened with much ceremony by Marie 
ed Medicis in 1624, after eleven years spent in construc- 
tion. It brought down the water of sundry springs 
near Arcueil, and was at first only intended to supply 
the Luxemburg Palace, but afterwards delivered a suffi- 
cient quantity (217,000 gallons daily) for 12 public foun- 
The aqueduct was only five miles long and cost 
460,000 pounds French; about £ 40.000 sterling, But 
as the abuse of patronage by grants of water still con 
tinued to increase, the new works only palliated without 
According toa table dated 1660, 
which M. Maxime du Camp has found, Paris then had 
35 public fountains which ought to have supplied 460,000 
litres, or about 100,000 gallons daily, of spring water, 
But the private grants took away 60,000 gallons, so that 
only about 34 of a gallon remained for each head of the 
population. As the town suffered fearfully every sum- 
mer from this want of water, two great wooden pump- 


ing engines were erected on the Seine in 1671, which 


removing the evil. 


| really raised 300,000 gallons a day out of the river, and 
3ut from that period to the end of the 17th cen- | 


in the course of the 18th century this quantity was 


somewhat increased. Several magnificent fountains 


| decorated with statuary were erected in Louis XIV.’s 


reign ; they were very handsome, but all had the same 
fault, of never supplying any water. This monarch also 
projected the execution of an aqueduct which was to 


surpass everything the Romans had ever constructed. 


| He intended to bring water from the river Eure to Ver- 


sailles and Paris, and proposed executing works of a 


total Iength of nearly t00 English miles. They were 


| begun and even continued for some time; a row of arch- 
Peo- } 


es about three miles long was commenced and many of 
the piers carried up to the springing ; this work was to 


| have been no less than 230 ft. high in the centre, and 


was to bear the name of Madame de Maintenon. It 
would have supplied Paris with about 25 million gallons 
For though Louis XIV. 
wished to rival the Roman aqueducts in magnificence 
and grandeur, neither he nor his ministers seemed to 
have perceived that the principal object of the Roman 
works, their very ratson d'etre, was to supply pure and 
fresh water. Instead of drawing his supply from limpid 
springs the king intended to take it from the river Eure; 
far from guarding the aqueduct’ jealously from dust, 
vegetable matter, and similar impurities, he projected 
an open conduit exposed to the air ; instead of protect- 
ing the water from frost and sun by covering it with a 
thick layer of earth, the supply would have become te- 
pid in the summer, and occasionally frozen or interrupt- 
ed altogether in the winter. After nearly 20 millions of 
francs had been spent on this huge work, and many 
hundred workmen collected by forced levies had per- 
ished, it was at last abandoned. The, total estimate, 
which would no doubt have been exceeded, was 80 mil- 
lions of francs. 


daily of very middling water. 


(To be continued.) 
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THE CANADIAN PACIFIC RAILWAY. 





Since the agitation in British Columbia in regard tc 
the Canadian Pacific Railway at the time of Lord Duf 
ferin’s visit, the project has been re-discussed by Cana- 
dian papers, reviving considerable interest. The Toronto 
Globe of recent date, gives many interesting facts in 
regard to its proposed route, length, and estimated cost 

[he rvute to be pursued so far as determined is, 
starting at Thunder Bay on Lake Superior, running 
northwesterly via Lake des Mille Lacs to English Riv- 
er, 113 miles, thence nearly due west with a slight curve 
to the north to Keenatin ( Rat Portage, the northern 
end of the Lake of the Woods), 177 miles, thence w 
a slight dip to the south reaching the Red River at Sel. 
kirk, alittle to the south of Lake Winnipeg. From 
Selkirk the line runs nearly due northwest for 200 miles, 
touching the southern extremity of Lake Winnipeg, by 
Shoal Lake, crossing Lake Manitoba at ‘The Narrows, : 
thence trending southward reaches Livingston ou Swan 
River, near Fort Pelly, 271 miles from Selkirk. From 
Livingston nearly due west, 196 miles, to the South 
Saskatchewan crossing, thence northwestly by the north 
Saskatchewan and Battle Valleys to Fort Edmonton, 
516 miles from Livingston 

From Edmonton the line again crosses the N. Sas- 
katchewan and then the Pembina and McLeod Rivers, 
its course being slightly north of west until it reaches 
the Arthabaska River, where it turns sharply to the 
south, reaching the Yellow Head Pass at an elevation of 
3,200 feet, in Lat. 53°. From the Pass the route is 
jue west to the Grand Fork of the Fraser River at 
Tete Janne Cache, then northwest by the Fraser Val- 


ley to Stewart River, 15 miles north of Fort George 


From Edmonton to Yellow Head Pass is 233 miles and 
to Stewart River 260 miles farther ora total of 543 miles. 

Stewart River is the most northerly point on the line 
From thence to Waddington Harbor at the head of 
Bute Inlet, (the probable terminus) 283 miles, the route 
is nearly due south. 

The nature of the work to be performed varies from 
the simplest grading to the most difficult rock excava- 
tion. The following table gives the classification of the 


work, and the distances of each kind as well as the total 


distances. 

Vers Very 

Easy. Easy. Heavy. Heavy. Total. 
Thunder Bay to Red River 170 Qo 120 33 413 
Red River to Livingston.... 200 71 271 
Livingston to Edmonton. . yoo 60 56 <1 
Edmonton to Yel. Head Pas 60 «150 73 283 
Yellow Head Pass to Stewart 

River ne 75 ss 3 260 
Stewart River to Bute Inlet 60 140 SS 2% 
Total miles Sos 38 419 12 2,03 


[The cost of construction is estimated as follows 
For Very Easy, $15,000 per mile; Easy, $20,000; 
Heavy, $37,000; Very Heavy, $80,000, or a total cost 
of $50,978,500; an average of $25,100 per mile 

The above—exclusive Of the Pembina Branch,—rep- 


resents the trunk line to be completed, by the amended 


terms, by 1890. The whole scheme would stand as 
follows ; 
West of Thunder Bay, 2,031 miles $50,078. 500 
East of Thunder Bay to French River, 620 miles at 

$40,000 per mile. . ‘ 24,800,000 
Georgian Bay Branch, So miles 1,120,000 
Pembina Branch, 89 miles. 1,335,000 
Subsidy to Canada Central, 120 miles. 1,440,000 

Potal expense of the whole scheme. $79,673.500 


Up to the present time 227 miles of road, exclusive 
of Pembina Branch is under contract and in process of 
construction ; viz., from Thunder Bay to English River, 
113 miles, and from Keewatin (or Rat Portage on Lake 
of the Woods), to Selkirk, on Red River, 114 miles. 

Between English River and Keewatin, 177 miles, the 
line is now actively locating and will be let at an early 


day. This link, trom Thunder Bay to Red River, will 


be pushed to an early completion at a cost not exceed- 
ing $12,000,000, and will be of great immediate use in 


connecting the navigation of Lake Winnipeg and the | 
Saskatchewan with that of Lake Superior. The tele- | 
graph is under contract from Thunder Bay to Fort | 


George or Stewart River in British Columbia, a distance 
of 1,733 miles. The western terminus of the road is 
not yet definitely determined as the location is extreme- 
ly difficult and not far enough advanced to give a choice 
of routes. The line will probably leave Bute Inlet by 
Homathco River, or Canyon, following it between 30 
and 40 miles and then by the east branch. This will 
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The northernmost point on the line is 54° 10’. Wad- 
dington Harbor at the head of Bute Inlet is in Lat. 51 


The highest Point is the Yellow Head Pass, 3,200 ft. 


In the report of Sanford Fleming upon the Canadian 
Pacific Railway, (1874), many interesting facts are giv- 
en in regard to climate, amount of snow, etc. Probably 


the severest weather will be experienced north of Lake 
Superior. Away from this lake and in the region from 


Red River to the Rocky mountains no excessive severity 


of weather or great snow fall will have to be provided 
for, and in the Rocky mountain region the weather will 
not be so severe as at Lake Superior 

No traffic that will result would warrant the construc- 
tion of more than the lake Superior and Red River 
section for many years, the wants of all parts of Mani- 


toba and the Saskatchewan Valleys being rapidly sup- 


pled through the numerous navigable lakes and rivers of | 


these regions. But other considerations will urge its com- 








paratively early construction and from its low summits, 
light grades on all but the last 300 miles, and short dis- 
tance from the Pacitic to Montreal, it may hope to furn- 
ish a link in a Lne of ocean steamers to New Zealand 
and Australia, with whose colonies Canada is now con- 
sidering the t: hment of extensive ommercial 
relations However, although vood portion of the 
country west of Manitoba, through which the pro; sed 
line is to run is essentially not tillable, there is still 

\ large ar tillable land which will be open to 
setullement and to which Canad nay induce some of 
the hardier northern inhabitants of Europe to emigrate 

The completion the Canadian Pacific is essential 
in making the most of what is at best a very hard cli- 
mate and a very hard country in which to live, notwith- 
standing the remarkable isothermals of Cook & ¢ 

THE PACIFIC RAILWAY KINCDOM. 

Phe St. Louis Yournal of Commerce, in an editorial 
headed “ Coming New Railway Kingdoms,” after speak- 
ing of the kingdoms of the Atlantic, refers at some 
length to the kingdoms of the Pacific and its kings, and 
laments the lack of enterprise of St. Louis, which should 
allow San Francisco to obtain control of all the n 
merce of the Pacifi al the coast of Mexico and 
South America as far south as Patagonia and even around 
Cape Horn to Europ It says 

“Pacific enterprise has steamships to the East Indies 


and Australia, and imports and exports to supply other 


world’s markets and one of these days her 








coming through a hole in the Isthmus. 

“This railroad kingdom already extends down the 
valley past Ios Angeles, and the cheap Chinese laborers 
are at work away eastward, near to the Colorado. The 
money comes abundantly; only a few months ago we 
saw a mortgage « i $20, 00000 to Messrs. Flood and 
O'Brien recorded at Almeda, and the road is promised 
complete to Arizona next January. Nor is this all. A 
quiet power was a year or more ago sent down to Mex- 
ico and a survey made, and one of these enormous 


grants of Jand- obtained from the Mexican Government, 
for a railroad from Guaymas up the Valley of Mexico to 
Tucson, in Arizona, where it is to meet the Southern 
Pacific. Now we learn that Flood and O'Brien own 
this grant. Guaymas is from St. Louis the nearest peint 
on the Pacific coast, and in the most direct route to Ja- 
pan and China.” 

It goes on to say— This is the building up of the 
kingdom,” and asks if it is not worth while “ to make an 
effort to divide with it the spoils of Mexican commerce 
and the Rocky Mountain mines,” and ends with an ap- 
peal to the people of St. Louis to assist Col. Scott in for- 
warding “ enterprises to the building of a great compet- 
ing kingdom which shall direct Mexican and East Indian 
commerce to our dvors.” Gov. Sanford of California in 
a recent address uses the following language which 
seems to be the text of the Fournal of Commerce’ edit- 
orial : 

“ We are quietly but resolutely expending our every 
exertion to build the Southern Pacific Railroad. We 
are toiling for the greatest prize that this continent af- 
fords. The people of California and the people of San 


| Prancioce have no appreciation of the splendid trade 


that we are opening up for them, nor of the magnificent 
destiny which awaits this city when we shal] have 
brought to its doors the vast trade of Arizona, New Mex- 


give a line of 108 ft. maximum grade to the mile with a | ico, Sonora, Chihuahua and the Valley of Mexico—for 


level rest of 3¢ mile on the ascent. 


it is nothing less than this that we are striving for. * * 


oe 
hw 
~ 


The people of San Francisco will never appreciate how 
great a danger menaced them, nor how great a peril 
they escaped. Had Tom Scott built his road to the Pa- 
cific he would have taken from us our best prospective 
trathc and carried it East. He would have reached 
over to our own borders and carried our trade ; he would 
have given San Francisco a blow from which she would 


have never recovered 


There is no doubt but that the main object of Cali 
fornia in forcing her Southern Pacific southward is not 
sO much to obtain an eastern connection but to strike 
via Tucson, in Arizona at t ‘ hward through 
the state of Sonora to the agn ent harbor f Guy 
mas on the Gulf of Calif a, whence the rade of the 
west is { Mexi will be larvely contr r ) t 
va t will ope pa mineral regi n northweste 
Mexi known to be immensely ric 

t admitted that the S ern Paci comple 
ed to Fort Yuma by Jan. 1, 1877, can never be expect 
ed to pay for a long time, unles coupled with a project 
s lar t ne outlined. There is, however, another 
object, All € id nader tl ame of Southern Pa- 
cul have een f i 5 € te i trol 
Central Pacific, and the building of ‘ i certain 
listance eastwa will forestal ¥ inde lent line t 
the Pacific f nany years, d thus a I i the 
road be It from Tex vestw 4 er 
wo pract ly under the I he ‘ 
gani ! e ¢ tral | hat the bene 
be kpecte from a com tir A bee y 
ill ry, although there f tof the benef 
to the terr vy termed the thwesteri t 
would seem that such an extent railway as the S 
em Pacif has already built t ‘ ettle 
ul I wa ile ‘ i I t 
severe { t the moral e of an enterpr 
“ can o1 it tern Pexas |} )¢ 
cel V i v tt i ( I 
gres If ‘ nece ty war! ‘ the 
pros ct Lo | t t the ime 
energy ng-! € I t ‘ ‘ 
ire now forw ‘ ‘ nd the " 





CIVIL ENCINEERS’ CLUB OF THE NORTH- 
WEST. 


he regular meeting of the Club was held t 
Sherman House Oct. 3d Pre ent Che h in the 
chair with members present, Chas. Paine, Past President 
More 1s¢ Greeley, Freicl Hiortzberg, Gree Cleve 
land, Cooley, Wolcott, W. C. Clarke. } D 
Thomas, Gleason, Case } ' A fre ne 

the Ti en ¢ 
the following car 
nom le HH. ¢ Nutt, ¢ I { x4 A 
Bag. C.%A.R. R; C. HH i, Asst. Gen. Suy 
( BRB. & O. I } W. D. ¢ } ( y |} et 
Springfield, | Donations of phlets the “Im 
provement of the mouth of the Miss pi River,” by 
EK. L. Corthell, Chief Asst, Engineer South I Jetty 
W orks, were received. 

Chas. Paine, Past President, the read the paper for 


the evening, entitled ‘““A French Railway Charter, 
which was listened to with great interest by the society 
and afterwards briefly discussed by Messrs. Paine, Ches- 
brough, Greeley, Morehouse, Hjortzberg and Clarke. 


The paper was quite too voluminous for publication i 


ENGINEERING NEWS, and an abstract could not do it 
justice. It will most likely be published shortly in one 
of the railway papers and afterwards for distribution 
among the members of the Club. The paper was a free 
translation by Mr. Paine, of the model from which, 
with alterations to suit the exigencies of each case, the 
Charters for French Railways are drawn, and is partic 
ularly illustrative of the very paternal character of that 
government, The date of the original from which the 
translation is made is as recent as 1872. 

Mr. H. W.S. Cleveland made a partial report of the 
proposed arrangements for testing the merits of the 
Divining Rod, by Chas. Latimer, C. E. 

The meeting then adjourned after which some time 


was spent in social conversation and in a minute exam- 


ination of the very fine map of soundings taken on Sept. 
11th and 12th at South Pass, and referred to in ENGI- 
REERING NEws of Sept. 30th. A great deal of interest 
in this map was exhibited by everybody present, and 
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exhibited the interest taken in the jetty question by | 
some of our leading engineers. At the final close of | 
the meeting the map was taken home for more careful | 
examination by the Chief Engineer of one of our lead- 
ing railways, and we take this opportunity to invite any 
person interested in South Pass Jetty matters to call 
and examine this map, and also any other documents re- 
lating to this important work, at the office of ENG1- 
NEERING NEWS 

We expect to be kept informed as to the latest devel- 
opments in the experiments in progress at the mouth of 
the Mississippi, and as we feel certain that the profes- 
sion generally is watching them closely, so it may be 
well for them to know where all the literature on both 
sides may be found easy of access. 


By reason of a mishap of the Lithographer in making 
a transfer, we are obliged to hold our map of Hell 


Gate over one week more. 


| save a few dollars 


| chinist. 
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| 
obliged to direct their attention to private interests. | 


The consequence of all this is, that our colleges—with 
honorable exceptions—do not use the best surveying in- | 
struments, but, as a rule, are satisfied with what an | 
engineer of good standing would discard as unworthy | 
of his profession. The truth is that it is the almost | 
universal practice for professors of smaller colleges to | 
import their engineering instruments from Europe, to | 
; and everybody conversant with this 

subject will agree and testify to their great inferiority 


| to our home manufacture, and as not at all adapted to 


the wants of the American engineer; no more, in fact, | 
than an imported hand-lathe of old pattern, would 


The American exhibit of this class of instruments at 
the Centennial; compared with the foreign, will sub- 
stantiate all that has been said above, though it might | 


be argued that the most respectable foreign manufactur- | 


One of the most important duties of an engineer on | 
a public work, is to draw the specifications, and on 
their general correctness and comprehensiveness of detail, 
coupled with the proposal and contract, largely depends 
the success of the work for which they are drawn, and 
the freedom from dispute in regard to the proper execu- | 
of the same, and the heading oft of a numerous class 
of extra charges which even contractors delight to in- 
dulge in at every inadvertent loop-hole, or ambiguous 
of 


specifications, proposals and contracts, are seldom pub- 


construction of language in said papers. Forms 
lished by engineering papers, and for that reason, to the 
young engineer and often to the fathers of the profession 
they are very valuable, not for their present interest but 
for reference as models when the engineer is called upon 
similar work, In July we published the specifications 
for the Fullerton Avenue Conduit now being constructed 
inthis city. In our present number we commence on the | 
for the 


Riverside Avenue” in the city of New York. 


specifications “Improving and Constructing | 


This will 
be followed by the specifications for the construction of 
From 


a sewer in the same city. time to time we shall 


publish other specifications for important public works, 


or important general classes of work. In the present | 


instance we take pleasure in acknowledging our indebt- 


edness to J. J. R. Croes, C. E., Department of Public | 


Parks, New York City, and we shall be happy to make 
similar acknowledgments to others who shall do us a | 


hike favor. The specification which we publish this week 


was prepared by John Bogart, Supt. Eng. of City Parks, 
and the work is to be under his charge. 


Colleges, and Engineering Instruments. 


Among the many curious articles one is apt to meet 
with, here and there, while perambulating the great 


Centennial Exposition at Philadelphia, none attracted 


more our attention than avery rudely constructed 


Plane-table, with alidade made enfrrely of wood, and 


said to cost $15., but in reality a worthless toy, no at- 


tention having been paid to proper proportions, dura- 
} 


bility, 


strength or steadiness. 

As this is intended for use and exhibited by one of | 
our leading educational institutions, well known for fit- 
ting students for the engineering profession, its real | 
purport is not at once apparent, were it not for the price 
attached to it, which conveys the idea to the mind, that 
How a 
student can practice the A BC, and acquire an accu 


it is constructed with a view to saving money. 


rate knowledge of the requirements of topographical 
engineering with such an instrument as this—save ex- 
ecuting a finely drawn sketch of the topography of | 
the country with no attempt at accuracy—is incompre- 
hensible to all who have a sincere wish for a progressive 
step toward the more general adoption of the Plane- 
table. 

With the same propriety this institution constructed 
a wooden Plane-table, it might construct a Transit of 
wood, and endeavor to impress the students with the 
importance of accuracy required in triangulation. 

his case of saving money at the wrong end, and at | 
imparting knowledge in a thorough 
manner, is only one illustration in many where our | 


the expense of 
American colleges are sadly deficient compared with 
their sister institutions of Europe. Our colleges erect 
models of edifices, but have #0 money for a proper out- 
fit of instruments and apparatus; and are obliged to 


pay scanty salaries to their professors, who in turn, are 


| —[Communicated. ] 


| any manufacturers should consider obscurity the only | 


| The 


| eter of driver 4o inches 


| if, under these circumstances, the speed was 8 miles per 
| pacity would only require two-thirds the amount neces- 
| drivers should be the same, inasmuch as the tractive 


| to be two divisions or classes: 


| which carries all the fuel and water within or upon its 


|} ers; but inasmuch as it is constantly varying, as these 
| materials are used or added, it cannot be relied upon; | 


ers are not represented, to which must be replied, that 


| the same exists with regard to our home manufacturers. 


Bb. B. 


[With the unwarranted assertion contained in the 


| closing lines of the above communication the Editor of | 


this Journal does not agree. We see no reason why | 


passport to “respectability.”] 


Dimensions of Narrow Cauge Rail- 
roads. 


BY GEORGE PAUL, C, E. 

If it is desirable to determine the tractive force of the 
cylinders of a locomotive, the rule is to multiply the ef- 
fective pressure per square inch by the square of the | 
diameter, and that product by the length of stroke, and 
divide the whole by the diameter of drivers in inches. 

Example: 


of cylinder to inches, length of stroke 16 inches, diam- 





Effective pressure 102 pounds, diameter 


102X10X 10X16 40=4,080 
pounds. 
It is customary to alow four-fifths of the boiler pres- 
sure for effective pressure upon piston, 
The speed of 12 
could be attained upon a grade of 52.8 feet 


s miles an hour is the greatest that 
mile ; 


but should the grade be less than that, as it most always 


pe r 


is upon a great portion of the road, then the speed 


could be increased. Where the grade is 30 feet, the re- 


sistance due to gravity is 30+2.64=11.36 pounds. 


Subtract this from total resistance, and we have resist- 


ance due to speed and friction. To tind the speed, sub- 


tract resistance due to gravity and friction, then by re- 
and extract 


verse of rule, we find (multiply by 171 


square root equals speed in miles per hour) 27.844-(7++ 


11.36)=9,48: 4/9.48X171= 4014 miles per hour, which 


could be attained upon a grade of 30 feet per mile with 
| no more exertion than that required to produce a speed 


of 12 miles per hour when the grade was 52.8 per mile. 
For freighting purposes it might not be necessary to 


| maintain a speed of over 20 miles per hour; and if the 


grade of 52.8 was the maximum, and only occurred at 
long intervals, then the capacity to produce a speed of 6 
or 8 miles per hour upon that grade would be sufficient 
for the speed required. When upon tbe lower grades, 
hour, the heating surface, grate area and cylinder ca- | 


sary for a speed of 12 miles. But the weight upon the 
force is not diminished with the speed. 

Ot the locomotives in common use there may be said 
First, the tank engine 





own frame. This engine is generally so constructed as 


| to permit the additional weight of fuel and water being 
| used for increasing the adhesion of the wheels or driv- 


and this class is generally used for switching engines, 


|and engines of short run, especially in this country. 


The locomotives built by Fairlie are of this class. Their 
general design is such that they can be constructed so | 
as to have sufficient adhesion when light, and not to 
bear with an under-weight upon the rail when the tanks 
are filled. 
ing wheels are admissable. 


This is owing to the fact that so many driv- 
3y his designs twice as 
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many can be used as upon the ordinary locomotive 
The second class spoken of are those having separate 
tender to carry their fuel and water. 
more common use than the first. 

There are many varieties of the above classes, the ya. 
riation being often in the manner of placing the cylin. 
ders, whether inside or outside, and in the number of 
driving wheels, and whether trucks precede them o; 
not. 


This class js j; 


The number of drivers in use varies from two to ten 
upon the roads of this country, and the locomotive hay. 
ing four drivers, with trucks consisting of four wheels 


| preceding, is the one in most common use where speed 
meet the requirements of the average American ma- | 


is required, the duties of the trucks being to guide the 


| forward end of the machine and keep it from leaving 
| the track, its construction being such as to permit of 
| adjusting itself to the track more readily than the driy- 


ers. These engines have about two-thirds of their 
weight upon the drivers and one-third upon the trucks. 
The locomotives having six to eight drivers have 


been in use for many years as freight engines, especially 


| upon roads having steep grades and large quantities of 


freight to move, their construction being such that the 
whole of their weight is utilised for adhesion. 

The type of locomotive known as the ‘‘Mogul,” hay- 
ing one pair of leading wheels, instead of two in trucks, 
is said to give very good satisfaction as freight engines. 
The fact that the cost of a locomotive is generally gov- 
erned by its weight, renders it advisable to use the class 
designated as freight locomotives where only low rates 
of speed are required, because it is not advisable to pay 
for the extra weight necessary to obtain high rates of 
speed. 


> -— 


The Opening-up of Africa. 


It is within the bounds of easy probability that before 
the lapse of many years the followers of the ubiquit- 
ous Cook will astonish the natives of the Terra Incog 
nita which has so long been a blank on the maps of 
Central Africa. The grand tour in the days of our 
grandfathers ended at Rome or Madrid; now the famil- 
iar Tweed jacket is not unknown at the North Cape, in 
the Arabian Desert, and the northern skirts of Sahara. 
The conquests of the Khedive, and the missionary set- 
tlements on the lake sources of the Nile must, before 
long, introduce British holiday-makers to regions which 
have remained mysterious and unknown to the Euro- 
pean nations from the dawn of history; and westward, 
the fine country fertilized by the head-waters of the 
Congo, rich in mineral as well as vegetable productions, 
may soon be as familiar to us as the Highlands of Scot- 
land were when their kilted inhabitants followed the two 
Pretenders in their attempts to recover their hereditary 
crown. While Gordon Pasha is extending the conquests 
of his predecessors along the course of the Father of 
Waters, Mr. Donald Mackenzie, whose ancestor, may- 
hap, fought for the Old or the Young Chevalier, is en- 
gaged, so far successfully, in pioneering the march of 
civilization to Timbuctoo. The latest accounts repre- 
sent him as having discovered the mouth of the ancient 
inland sea, the bed of which now exists as a depression 
on the southern margin of the Great Desert. The con- 
ditions of his scheme appear to be, so far as the explor- 
ation has gone, unexpectedly favorable. The depres- 
sion, at its commencement, is about 330 feet below the 
mean sea level, and the bar excluding the waters of the 
Atlantic only about a-mile-and-a-half in length by about 
300 yards wide, so that the engineering difficulties that 
exist in the way of making dry land again sea, and ex- 
changing steam communication for the ship of the des- 
ert, will be easily surmounted. [/ron, viii, 259.] 
= i-o— 


NOTES. 


One of the paper car wheels of the American Paper 


| Car Wheel Co., of Hudson, N. Y., has run under a Pull- 


man car 312,900 miles without the tire being turned. 

The largest lantern ever made is soon to be erected 
at Galley Head, near Cork, Ireland. It is a flash light, 
consuming 1600 cubic feet of gas per hour and equal in 
power to 2,000,000 candles. 


On Sept. 28th the workmen of the Baldwin Locomo- 
tive Works turned out in a general gala /ay, in celebra- 
tion of the near completion of the 4,oooth locomotive 
built by that company since its establishment in 1831. 
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On Estimating the ‘@heminating Power of | wheu light | fell 


Coal Cas. 


BY WILLIAM SUGG, Assoc. Inst. C. E. 
[A paper read before the Institution of Civil Engineers. } 
(Continued from page 318.) 

Mr, J. N. Douglass considered there must be some 
mistake on Mr. Vernon Harcourt’s part as to the pow- 
er of the flame being due to its length. He did not 
think Mr. Sugg could mean that a flame 3 inches long, 
candles, could not be 
In lighthouse 


giving a light equal to sixteen 
shortened without impairing its intensity. 
burners it was desirable to confine the length of the 
flame, and indeed to obtain a flame nearly spherical, for 
the purpose of utilising it more completely by the opti- 


cal apparatus ; and he had found that such a flame as 


that of the Sugg burner could be reduced to less than 
half its length, still retaining the same illuminating pow- 
er. Nearly three years ago he had to apply, for the 
first time, Argand gas burners in the focus of parabolic 
reflectors for the Caistor leading lights at Yarmouth. 
He tried several gas burners, and among them Sugg’s 
London Argand burner, which he found to be the best; 
but still the flame of this burner was too long for the 
purpose, it being about 1 inch in diameter and 3 inches 
in length. He therefore made some experiments, basing 
them upon the principles adopted in the improved “T rin- 
ity House” oil burners for obtaining 
and the required form of flame. 
ing at the desired result, and also in attaining nearly the 


perfect combustion 
He succeeded in arriv- 


same economy in combustien as had been found in the 
improved “ Trinity House” oil burners. 
the new one with the Sugg burner of the same dimen- 


sions and number of holes, the two consuming the same 


quantity of gas, viz., § cubic feet per hour, he obtained | 


nearly 33 per cent. more light with the former. He 
submitted the burner to the Elder Brethren of the Trin- 


ity House and to their scientific adviser, Dr. Tyndall, 


and took it to Mr. Sugg, who tested it with the same re- | 


sults, and who afterwards made the burners for the Cais- 
tor lights, which had been in use ever since. Mr. Sugg 
had since modified his London burner somewhat in ac- 
cordance with the one referred to. The original Lon- 
don burner had a cone, but no central deflector or but- 
ton, and there was no air passage between the cone and 
the glass chimney. 
perfect Argand burner he had yet met with for general 
purposes. The use of inner and outer deflectors to 
Argand gas and off@fam ps had been patented by Mr. 
W. Wilkins, in 1862-3. By the application of these de- 
flectors, and other improvements to oil burners, he had 
found that the present ‘‘ Trinity House” improved light- 
house burners, which were adapted for burning either 
animal, vegetable, or mineral oils, when consuming colza 
oil the standard had been raised 39.38 
illummating power had been increased 22 per cent., 
with a reduction in the consumption of oil of 17.38 per 


cent. Ifconsidered economically, irrespective of the in- | 


creased power per burner, a saving of oil had been ef- 
fected of 32.47 per cent. 


to show the importance of an efficient gas or oil burner. 


These results were sufficient 


At the same time it could not be too clearly kept in view, 
in adopting a standard burner for estimating the illu- 
minating power of coal gas, that as the efficiency of such 
a burner was improved the specified candle power of 


On comparing } 





The improved burner was the most | 


per cent., #. e., the | 
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upon a piece of crystalline selenium 
which was in an electric circuit with a battery and gal- 
vanometer, the electrical resistance of the selenium was 
diminished by the exposure. During the last two years 
Prof. Adams had been experimenting on this subject, 
and his results had been laid before the Royal Society. 
They seemed to show that those rays of the spectrum 
which produced light were the rays to which chiefly, if 
not entirely, the change of electrical resistance was due. 
The dark heat rays produced little or no effect on the 
He had 


pieces of crystalline selenium in a box with a lid to ex- 


electrical resistance of the selenium. inclosed 
clude the light, the bottom of the box being made of 
ebonite, into which were fixed the binding screws for 
supporting the selenium and making contact with the 
electrical circuit. The resistence of the selenium was 
balanced, before exposure, by a high resistance formed 
of a thick blacklead pencil mark on ebonite, which was 
varnished with a thin coating of shellac varnish. The 
spot of light of a delicate reflecting galvanometer was 
then at the zero of the scale. On opening the lid of the 
box the resistance of the selenium was diminished, and 
the spot of light travelled along the scale. Several series 
of experiments had been made to determine the relation 
between the intensity of the light and the change of re- 
sistance which it produced. The intensities of different 
sources of light had been compared by means of Bun- 
sen’s photometer, and the change due to the exposure to 
these sources had been determined by the throw of the 
galvanometer needle, the duration of each exposure be- 
ing ten seconds. In one series of experiments, the action 
of a single candle placed at different distances from the 
selenium had been measured, and compared with the 
action of an Argand lamp of the illuminating power of 
sixteen candles. The following deflections of the needle 


were obtained 


At &% metre. '% metre. 1 metre. 2 metres. 
With the Argand lamp 170 83 39 
With one candle. -- 32 40 18 8 


In another series of experiments, with a different 
piece of selenium exposed to the light of a candle at 
varying distances, the results were 


\t 4% metre. % metre. netre. 
With one candle 45 25 15 
“ 4 “ a 40 ra aa 


The results obtained showed that the action of the 
light during exposure for ten seconds, as indicated by 
the throw of the galvanometer needle, was inversely as 
the distance of the source of light, #. ¢., directly as the 
square root of the illuminating power. Hence with the 
selenium photometer, when two sources of light at dif- 
ferent distances produced the same change of resistance 
in the selenium, their illuminating powers were directly 
as the squares of their distances from the selenium. Not 
only might the relative illuminating powers of two 
sources of light be compared by this photometer, but a 
direct relation might be obtained between the illuminat- 
ing power of the light and the change of resistance pro- 
duced by it in a given piece of crystalline selenium at a 
given temperature. 

Mr. Sugg, in reply, said he had placed on the table 
the jet photometer, to illustrate the difference between 


| it and the Illuminating Power Meter, and that it might 


coal gas would be raised fro rata, otherwise the benefit | 


to be derived by such improvements would fall to the 
gas companies instead of to the public. 

Professor W. G. Adams observed that it had been 
pretty generally admitted, that the means of estimating 
the illuminating power of coal gas was in an uusatisfac- 


tory state. This was true of the power of measuring as 


well as of the power of producing the illuminating | 


power ; and all existing photometers were defective in 
that they relied on comparisons made by the eye of the 
observer between illuminations from two distinct sources. 
Attention had been drawn to another method of meas- 
uring the intensity of light by means of the radiometer, 
invented by Mr. Crookes, where the action of light and 
heat falling on a pitch disc, which was blackened on one 
side, caused it to rotate, thus establishing a direct rela- 

between two of the physical forces, radiant heat or 
light and motion. He wished to draw attention to the 
direct relation between two other of the physical forces, 
light and electricity, which was established by Mr. Wil- 
loushby Smith three years ago; who discovered that 





be seen how far the results corresponded in the manner 
mentioned by Mr. Vernon Harcourt. Dr. Letheby had 
referred to the variations in the illuminating power of 
the standard sperm candles. This subject had already 
been brought before the Institution ina paper by Mr. 
T. N. Kirkham, M. Inst. C. E., in which the results 
were given of a great number of those experiments— 
especially of one series made conjunction with Dr. 
Odiing, and in which he found there was a difference 
ranging as high as five candles in the estimation of 14- 
candle gas. That arose in this manner: Dr. Odling 
purchased the candles in different places, and the difier- 
ence in their manufacture was sufficient to cause the 
wide variation of five candles. Dr. Odling was quite 
satisfied at that time that the candles were not a reliable 
tandard. By making them carefully that error had 
been mitigated ; but it was still open to inspectors test- 
ing gas throughout the kingdom, except those testing 
under the Gas Referees, to buy their candles 
they liked ; and if those candles were adulterated with 
paraffin or stearine, there was sure to be a difference in 
the illuminating power. 
power of the meter was principally to have a check up- 


on the candles ; and he did not propose, as Dr. Letheby 


The object of the illuminating | 
is ’ : © | of the burner, and so have another chee! k Ae oer the sperm 






seemed to imagine, to do away with the ordinary photo 
meter, his standard burner, which would always give a 


} le * 1} 
light equal to sixteen sperm candles, so as to check the 


candles if they did not burn properly. He had made a 
number of experiments with these candles in comparison 
with the standard burner, and found that the candles 
gave a different result, varying from 15 to 17; whereas 
the flame had always been s ipplied by the same quality 
of gas, therefore there could be no variation. With 
respectto the Birmingham burner, Dr. Letheby re 

marked that, probably, now that the authorities had 


taken the matter of gas into their own hands, they would 


regret the adoption of the Birmingham standard burner 





for the purposes of testing the standard At the 
present moment they had escaped from fhiculty 
by adopting the London standard burner; but in other 


cases where the Birmingham burner had been adopted 





they wou 





i, no doubt, have t 
of getting bad results The bumer placed upon the 
meter was an ordinary consumer's burner, and n t spec 


ially made for the purpose of the photometer. Mr. Ver- 








non Harcourt thought there would be a difficulty in 
reading the exact height by inches, because of in« jualities 
in the height of the flame. Supposinga burner were le 
expressly for photometric purposes, no doubt the flame 
could be kept perfectly level on the top, but the slight 
variations in that standard burner did not make any 
appreciable difference. Several members of the Instit 

tion had tried the regulation of the flame themselves, and 


the only difference was about half a cindle, not a great 
difference when it was remembered that they had never 
seen the instrument before. Mr. Vernon Harcourt had 
also spoken of the more easy method of reading the 


height with the Phis instrument showed 





-photome 


the illuminating power of the gas in < 


g nannersomewhat 


similar to the Illuminating Power Meter, namely, by the 


height of the flame. If the gas was rich, the flame went 
up higher ; and if poor, the flame was low. By regulat 
ing always to one height of flame, and reading off the 


pressure required to give that height of fame, a correct 


estimate could be formed of the illuminating power of 


the gas. Chere was only one dittic ilty, which he hoped 
to remove, and that was the difficulty of the standard 
burner. For every quality of gas at the present m¢ 





- nt a different standard burner was required ; and as 
he y all differed among themselves, it was difficult to fix 
ie readings of the jet-photometer to any particular point 














which would be universally correct ; for if it was corre: 

for one standard burner, it was sure to b e wrong for ai 

other. That difficulty was r ay omplicated, because 
with gas beyond twent v cane the Argand burner was 
rep faced by a burner which gave flat flame, and tl 

flat-flamed burnet gave a higher result for the higher 
illuminating power of the gases than it ought t Up 
to 30-candle gas it made a difference of about three 
candles. That ditt ulty id not exist with the Illumin 
ating Power Meter, because it was adapted for gas from 
twelve candles to thirty-two candles ; and although with 
35-candle gas there seemed to be a little difference, it 
depended upon the chimney placed over the flame. If 


a long chimney was put on, which favoured the richer 
gas and deteriorated the poorer, it would give the benefit 
to the richer gas ; but by putting a chimney suitable to 
both kinds, the illuminating power of the burner could 
be made exactly the same, whether 12- or 35-candle g 
Dr. Pole mentioned that, according to law, official te 
ing must be made with § cubic feet of gas; but it w 
known that for a long time that had not been compli 
with. In the case of Birmingham, in particular, if the 
gas was over fourteen candles, it used to flare over the 
chimney, and it therefore became necessary to reduce 
the quantity ; and so also in many other places. In 
London it was not so done, because the Gas Referees 
had made a provision to avoid it. They said that when 
the gas was so rich that it tailed over the top of the 
chimney, a still longer chimney should be put on. If 
that was done in London, it was just as easy to do it in 
other places, as Birmingham, where the bumers would 
not « ons ime the proper quantity of gas. His prepos 
tion was to provide one standard | murner for all qualitie 
of gas, by which means all difficulty was avoided, simply 
by reducing the quantity of gas used in accordance with 
its richness; and so correctly and nes 10 €s- 
timate the quality of the gas burned. ith respect to 





| the radiometer. there appeared to be some difficulty in 


| with the burner. 


its application to gas photometrical purposes. It cer- 
tainly went round fastest with the hottest burner; and 
it would go round as fast with a heated poker as it would 
No doubt the movement was as much 


| affected by heat as by light; but with one standard burner 


wherever | 


and one height of flame, if the radiometer was placed at 
a sufficient distance, that difficulty might be get over 
to a great extent. Also if the number of revolutions could 
be reduced, it might be possible to check the accuracy 
candle, or perh: eventuahy do withe 
at al! ’ 


sperm candle 
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Pumping Engine for the High Service Water 
Supply. 
Designed By A. F. Naoie, M. E 


INSTRUCTED BY THE PROVIDENCE STEAM ENGINE COMPANY, 


In accordance with the specifications ot the chief engi- 
Herbert Shedd, 


C. E., there was completed and tested in December last, 


neer of the Providence water works, J. 


a second, or duplicate engine for the high service in this 
city. The first engine for the perfomance of the same 


service, under the same conditions, had 


ind built by Mr. Geb. H. Corliss, in 


been designed 
had 


engine 


1872-'3, and 


| and this second 


een running nearly two years ; 
was provided as a substitue in case of need or preference. 
“the 


gine is to be capable of raising with ease five millions 


The contract for the engine stipulated that en- 


of gallons of water in twenty-four hours to a height of 
one hundred and twenty feet above (the low water level 
of supply to the pumps) under a possibly varying (level 
of supply of forty feet); is to work smoothly under the 
to lift of 
(raising) but three hundred and fifty thousand gallons 
lift of 


is to be attached to the suction and force mains 


ibove conditions (as water), and also when 
in twenty-four hours (under like conditions as to 
water) ; 
now located in that station ; is to pump directly into the 
distributing pipes; and is to perform a duty of seventy- 
five million foot pounds per hundred pounds of coal 

It will be noticed that these contract requirements ot 


capability, apparently call for the greatest and least 


velocities of the engine, to vary as fourteen to one, and | 


the greatest and least performance of the engine, to vary | 


as twenty-one to one. ‘These demands when applied to 


any continuous movement steam engine are sufficiently 
merous, and it may be questioned if the accomplishment 
is a possible one ; but even these apparent demands are 
exaggerated when the condition of direct connection to 
the distributing pipes is included with the daily limit of 
upply and the possible varying head of resistance. 

The capability to raise five millions of gallons with 
ease in twenty-four hours, means that at times the engine 
shall run ata rate—for some minutes—which 
supply, if continued, six millions in twenty-four hours, 


while the delivery of three hundred and fifty thousand 


hours could hardly call for aspeed of engine at mid- 
night, for instance, that would exceed the rate of ninety 


These 


thousand gallons, if continued the whole time. 


figures give the variation of speed of engine between the | 


greatest and least requirements as nearly seventy to one ; 


one hundred to one. 
Without entenng into the question of the possibility 
of accomplishment, in this notice, it will only be said that 


he engine did not fulfil the specifications (neither did | 


| engine in motion with comparative smoothness, 


| only, limiting the obligation to the profit he may derive | defects in the same during first twelve months of work- 


| ing the engine, ” a responsibility which (under the cir- 
| cumstances of the engine, with its duplicate to be oper- 


would | 


| objection ; but if it means that the contractor is to bar- 
gallons in the distributing service in any twenty-four | gain to make himself liable for the value of all = any 
1 | patented arrangements, whereof the city of Providence 
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the Corliss engine) to the letter of the contract. But by | 
means of a relief valve, a quantity (not stated) of water, | 
which, it may be assumed, was considerably in excess of | 


the three hundred and_ fifty the 


hours, was permitted to escape from the 


thousand gallons in 
twenty-four 
distributing pipes, (under the resistence of flow through 
the aperture of this valve, and discharge into the supply | 
mains), to be pumped over. In this manner the neces- | 
sary constancy of resistance was made to accompanying | 
extreme variations of demand, so that when the require- | 
ment was exceedingly small, the regular work provided | 
by the “ relief valve” would be sufficient to keep the 

This evasion of the terms of the contract being allow- 
ed, the testimony of the experts (Chas. Hermany, C. E., 
J. B. Francis, C. E., and Prof. Chauncey Whitaker) 
shows that the engine would command the exigencies of | 
the service for which it was intended, which really are | 
the maximum supply of five millions of gallons in twenty- 
four hours, with a minimum supply of whatever may be 
abstracted from the water pipes at any time. And this 
irregular demand was met even to the maintenance of | 
pressure when the fire hydrants of the district were put 
in use suddenly and without communication with those 
employed about and running the engine. 

The usual stipulations as to quality of material, work- 
manship, strength of parts, and changes of plan. delivery 
of material, advances of money during construction, | 


protection from liens on work or material, etc., follow 


in due course in the contract. 


With these clauses, there is one which has become 


usual with some engineers, whereby the contractor is 


made to defend the city, its officers and agents, against 


| all patent claims or demand, under a bond of indemnity. 
| If this condition bears the restricted sense of subjecting | 


the contractor to make payment for the use of anything 
which may be patented in the construction of the work 


as a constructor from such use, as against the use of well 
known unpatented devices, it is open to no reasonable 


may have had the advantage or profit in use, and which 


| patented arrangements the city officers have procured to 


be made for the city, then the condition is onerous and 
unfair in the extreme. Under this last rendering the 


and the variation of greatest and least performance as | unfortunate contractor would be required to defend, 


knight errant fashion, against all comers, while the 


city authorities can fostér, encourage or default in the 
litigation, wherein he may be liable to serious loss, with- 
out having the least valuable consideration for his lia- 
bility. 
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FRONT ELEVATION.—Sectional through Centre of Pump. 


The engine was to have a duty, as tested by a board 
of three experts, of “at least seventy-five millions of foot 


pounds per one hundred pounds of coal, when delivering 
| two million gallons in twenty-four hours against a head 


of one hundred feet.” ‘* The conditions of the trial are 


| to be similar to those adopted in the trial of the Lyn: 


Pumping Engine, in December, 1873.” 
The boilers and appurtenances, together with the e1 
gine foundation, were embraced in the terms of propo- 


| sals, and were part of the contract. 


rhe price for the whole was fifty-four thousand dol- 
lars, conditioned on performance as above, with a require- 


ment to remove the engine and all, if the stipulations o! 


the contract were not met. 


The essential feature in the Lif trial was the estab- 
lishmcnt of some value of fuel by the use of selected and 


| picked anthracite coal, that would yield about 10 per 
| cent. only of ashes, or go per cent. of combustibles. 


The test of this engine has not been yet reported in 
detai), but a summary or result is stated by the experts 
“The engine pumped at the rate of a little more than 
two million (2,000,000) gallons per twenty-four hours 
by wire measurement, and made a duty of 84,637,24: 
foot pounds per hundred pounds of coal consumed. 

“ This work and duty were obtained during a con- 
tinuous run of fifty-six hours, fifty-one (51) of whic! 
were selected by omitting some hours at the beginning, 
and some at the end of the trial. for which fifty-one 


| hours the calculation is made ; all the coal put into the 
| furnace was charged to the engine, and no deductior 


made tor clinkers, ashes or cinders. ” * 

On the basis of the report of the experts the engine 
was accepted, and a settlement made with the city, sub- 
ject to the guarantee of the contract of ‘“ the strength as 
well as the quality of the materials and workmanship of 


all the parts, and the making good on the part of the 


contractor, at his cost, all outlays or injuries caused by 


ated if it is thought proper) may not be relieved for the 
next twelve years. 

The engine, which has been found to conform to these 
stringent requirements, is shown in elevation and cross 
section on the accompanying cuts. It is of the vertical, 
double over head cylinder, compound type, usual for 
propeller engines, with a double crank shaft, and oppo- 
site connected cranks. The main shaft is led off on the 
high pressure side, and carries a fly wheel of considera- 
ble weight, and has behind the back Uearing a half-stroke 


* If the whole time had been taken, the result would have been 
alittle more favorable. 
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crank, which gives motion tothe piston 
of the air pump, and preserves the 
vacuum ina jet condenser. On the 





main shaft is a pinion which commu- 
nicates motion to the pumps through 
a gear wheel upon a second crank 
shaft. The pinion and gear bear the 
relation to each other of one to five 
‘There are two horizontal pumps, one 
on each side of the bed plate of the 
vertical engine, driven by right angle 
cranks at the rate of one stroke of the 
two pumps to each five strokes of the 
engine. The pump valves are double 
beat, there being one suction and one 
delivery valve at each end of each 
pump. The high pressure cylinder is 
eleven inches, and the low pressure one 
is nineteen inches in diameter; the 
stroke is three and a half ft. Both cyl- 
inders are steam jacketed by live steam 

The admission and emission of steam: 
is effected by three separate valves at 
each end of the two cylinders, whicl 
are moved on their seats by sliding 
cams, having a vibratory action. These 
cams are worked, although not direct- 
ly, by a single eccentric; and by high 
pressure cylinder; the second valve 
serves for the exhaust valve for the 
high pressure and an admission valve 
for the low pressure cylinder ; while the 
third valve is the exhaust valve from 
the low pressure cylinder to the con- 
denser. The flow of steam in the hig! 
pressure cylinder being controlled by 
a governor, which regulates the motion 
of an auxiliary cut-off valve, on the 
»ack of the steam valve. 

The automatic arrangement for 
adapting the speed of the engine to the 
varying requirements and conditions 
of the service, consists of two cylinders, 
into one of which water is admitted 
from the suction side, and into the 
other from the dilevery side. The 
varying pressures of water on these cylinders, result- 
ing from the increase or decrease of the supply on 
the one hand, as compared with that in the delivery 
m the other—so acts on the fulcrum of the connecting 
lever. between the two cylindersas to operate the cut-off, 


WATER PRESSURE AEGULITOR 


and adapt the sup- | 
ply of steam and 
the consequent 
speed of the en- 
gines to the then 
existing circum- 
stances. This gov- 
erning apparatus 
has not operated 
quite as success- 
fully as could be 
wished, as the ef- 
fective power for 
performance of 
thework of moving 





theposition of the 
cut-off cams given at the instant of increase of pressure 


from 119 to 120 feet head of water, is scarcely large 
enough to be available, and the friction resistance of the 
plungers is too great a disturbance to the delicacy of ac- 
tion of the pressure. 

The fly-wheel is thirteen feet in diameter and weighs 
eleven tons. As the speed of the fly-wheel is five times 
as great as that of the pump shaft, the effective value 
of momentum in preserving the uniform velocity of the | 
engine, is twenty-five times that which it otherwise 
would have been. 

The pumps are seventeen inches in diameter, and have 
a stroke of four feet. The consequent displacement of | 
the two pumps is 271,440 gallons each twenty-four hours; 
whenever a double stroke (or revolution) of the parrof | 
pumps is made per minute. The requisite average 
speed for the specified quantities to be delivered was, | 
therefore'(without allowing for loss by leakage), eighteen | 
and two-tenths revolutions of the pump shaft for the 
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SECTIONAL ELEVATION, 
least quantities, per minute. The responding ve- 
locities of the engine were ninety-one revolutions, and 
six and a half revolutions per minute. The experts limit 


their report as to smoothly running clause to “ It did 


run smoothly while performing this work, ” #. e. 2,000,000 


gallons, or thirty-six and four tenths revolutions of the 
engine per minute. 
On the whole this engine of the high service at Provi- 


dence can be confidently accepted as one of the most 


satisfactory solutions of the problem of the direct water 
supply to a distributing service, without the ympan- 


iment of reservoir or stand pipe. 

The boilers provided with the engine were two in 
number, each with about twenty square feet of grate. 
They are of the ordinary fire box, flue-and-top tubular 
type, of American river or coast steamers of small size. 
As might be supposed, they are not very self acting to 
meet vicissitudes of requirement of too to 1, nor very 
economical ia evaporative effect of fuel for slow rates of 
combustion. 

A statement made in the Providence Zventng Bulle- 
tin, Aug. 3rd, is the authority for the following compar- 
ison of performance in actual service between the two 
engines. 


For the week ending July 23d, 1875, the first engine 


610 pounds of coal. 
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article—has pumped for the week 4,- 
851,600 gallons of water, and consum- 
ed 6,400 pounds of coal. 

A performance which reduces 
to 75,806,000 maximum, or 50,535,000 
minimum duty 

For the four weeks ending July 23d 
the second engine is stated to have 
pumped 19,792,000 gallons, and con- 
sumed 25,495 Tbs. of coal 

A performance which reduces t 
77,613,000 greatest, or 51,742,000 least 
duty. 

How much was pumped to wast 
through the relief valves was not stated 
but possibly it was an equal proportion 
on the two engines ; the difference of 
quantity of water pumped Is accounted 
for by the increase of water supply t 
the district. On the four weeks’ service 
the last engine appears to be about 
6.11 times more efficient than the first 
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Experiments with a Flitch 
late Cirder. 


laken trom the Records of tl Engines 
Club of St. I 


Phe following experiments with a 
‘ flitch plate girder" may be of interest 
They were made in 1871 during th 


t 


construction of the building for th 
Polytechnic department of Washingtor 
University, by C. M) Woodward, P: 
fessor of Applied Mechanics, and Math- 
atics, at that institution 
Che girder in question was 1§ inche 
20 feet 8 inches long and QI 
mp. thick One wooden girder being 4 


and the other 5 inches thick, an 


the iron plate (which was rated \ in 
W 1-5 in. thicl The distance be 
tween the bearings Wa 20 It lr} 
eight was, in all cases applied in the 
entre I first tested the wooden gird 


ers without the iron. Phey were bolte 


securely t [he deflections were noted for ea 





400 Ib. till the load reached 6,507 Ibs [he average 
flection for each 400 Ibs. was .0034 of a foot, the total 
deflection for 6,507 Tbs. being .054 of a foot. 

The girder always sprung back to its first positior 
whenever the load was wholly removed. The iron plat 
was then firmly bolted in and the process was repeated 
Deflections were carefully observed for the same | 
as before 

A comparison with the former results shows that the 
girder was much stiffer with the plate, thus 

Without plate. With plat 
Average deflection for each 400 Tbs. .0034 It OOS ft 
fotal 6500 ** .054 ft. 020 ft 

The stiffness of the girder was about doubled by the 
plate. This was shown also by the loads required to 
produce the same deflections in the two girders. Thus, 
it required 11,325 Ibs. to produce the same deflection 
(.054 ft.) wth the plate, that 6,500 Tbs. did zwrthout it 

Che load upon the compound girder was gradually in- 
creased with uniformly increasing deflections till the load 


| was about 18,000 Ibs. whan the girder took a permanant 


set which continued increasing till the load was 24,000 
tbs. when owing to the yielding of the wooden sides of 
the girder upon the bearings, it became unmanageable 


and the loading ceased. The plate had cracked loudly 


| pumped 3,320,055 gallons of water, and consumed 26- | 


lifted to full pressure from the least level of water sup- | 
ply (an empty reservoir, or 120 feet water column pres- | 


sure), to 12,482,000 duty, or if the water was lifted only 
80 feet heigh, 8,322,000 duty, or water lifted one foot 
high by 100 Ibs. of coal. 

For the four weeks ending the same date, the same 
engine pumped 13,999,095 gallons of water, and con- 
sumed 110,262 pounds of coal. 

.*. This performance is equivalent to 12,693,000 duty 
for the high lift or 8,642,000 duty for the low lift. 


The corresponding time of year and date—July 23d, 
1876—the second engine—that under discussion in this 


several times and the top in the centre showed signs of 
buckling into the wood, but when removed from the 
girder, although the plate was permanently bent, it 
showed no fracture of any kind. The bolts were un- 


tis , | injured,but the holes near the centre had been enlarged 
.*. This performance is equivalent, if the water was | 


Hence it was obvious that the wood had yielded 
to the bolts on their upper sides, and consequently 
the plate had deflected less than the wood, and so 
allowed the wood to doits share of the work in sus- 


| taining the load. Hence though differing greatly in 


their elasticity, the wood and iron worked well in com- 
bination. The increased strength of the girder, owing 
to the plate were plainly evinced by the fact that even 
after a considerable part of the load was removed, the 
wooden pieces alone, exhibiting as yet nofracture of any 
kind were quickly snapped in two by the remainder of 
the load. : 

The experiment showed most conclusively that a 
“ flitch-plated ” pine girder is: 1st, very much stiffened 
by the iron ; and 2nd, that its ultimate strength is great- 
ly increased. 
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IMPROVEMENT OF RIVERSIDE AVENUE. 


Proposals for Estimates for Improving and Constructing Riverside Avenue, 
between 72d Street and 130th Street, in the City of New York. 


Department of Public Parks, 36 Union Square, 


SEALED PROPOSALS for this work, indorsed with the title of the work, the name or names of 
the person or persons presenting the same, and the date of presentation, will be received at the ot- 
fice of the Department of Public Parks, until 9.30 o’clock a. m. on Wednesday, the 4th day of Oct. 
1876, at which hour they will be publicly opened by the Head of the Department, and read, and 


the award of the contract wiil be made, as soon thereafter as practicable, to the lowest bidder with 
iwlequate security. ufficic of the securits 
Comptroller, 


New York 


The adequacy and 


nes 


uired to attend at this 


The person or persons to whom the contract may be awarded, will be rec 
' } i i i 
ate of the service ofa 


office, with the sureties, and execute the contract within two days from the ¢ 
notice to that effect ; and, in case of failure or neglect so to do, he 


they will be considered as 
having abandoned it and as in default to the Corporation, and thereupon the work will be readver- 


tised and relet, and so on until the contract be accepted and executed. The work to commence at 
ich a time as may be designated by the Department of Public Parks. 

N. B. 
considered as informal which contain bids for ttems not called for in the advertisement. 

Phe right is expressly reserved by the Department of Public Parks to reject any and all bids 

vhich it may deem prejudicial! to the public interests. Permission will not be given for the with 
drawal of any bid or proposal. No bid will be accepted from, or contract awarded to, any person 
who is a defaulter, as surety or otherwise, upon any obligation to the Corporation. 

Bidders are required to state in their proposals, under oath, their names and places of residence; 
the s of all persons interested with them, and if no other person be so interested with them, 
they shall distinctly state the fact; that it without any connection with any other 
person making any bid or proposal for the above work; and that it is in all respects falr, and with- 
out collusion or fraud and, also, that no member of the Common Council, Head of a Department, 
Chief of a Bureau, Deputy thereof, or Clerk therein, or other officer of the € orporation, is directly 
nterested thercin, or in the work or supplies to whicl lates, i 


profits thereof. 

Each proposal shall be accompanic d by the consent, in writing, of two householders or freehold- 
ers of the City of New York, with their respective places of business or residence, to the effect 
that, if the contract be awarded to the person making the estimate, they will, on its being so award- 
ed, become bound as his sureties for its taithful performance ; and that if he shall omit or refuse 
to execute the same, they will pay to the Corporation any difference between the sum to which he 
vould be entitled on its completion, and that which the Corporation may be obliged to pay to any 
higher bidder, to whom the contract may iwarded any subsequent letting. The consent 
ibove by the oath, in writing, of the person signing the same, 
that exch is a householder or freeholder in the City of New York, and is worth the amount of the 
security required for the above work, over and above all his debts of every mature, and over and 
thove his liabilities as bail, surety, or otherwise; that he has offered himself as surety in good faith, 


ind with an intention to execute the bond required by chap. VIL of the Revised 
Ordinances 


to become 


or 


name 


also, is made 


the same re or in any portion of the 


be it 


mentioned shall be accompanied 


section 27 


7) art. 2, 


surcty. 

Bidders will state in writing and also in 
Engineer's Es 

These prices are to cover the f 
tormance of the work set forth it 
ompleting of the entire 

The 


follow 


t price for each of the items mentioned 


timate. 
irnishing 


the 


tallthe necessary materials and labor; and the per 


specification and form of agreement hereto annexed, and the 


work, 


Engineer’s estimate of rk to be done, and bv which the bids will be tested, is 


as 


(1) 
3) 


(4). §0,000 


ation of earth 


of rock. 


(17). 
(1S). 


4,000 S-inch 


6-inch 

90,000 Square yards pavement of wheel 
of drive. 
14,000 Sq 


225,000 Cubic yards excay 
125,000 . . 2,000 " “ 
$50,000 mbankment 


dry 


(19). 
wall, 

(©), ozs parapet wall lai (20). 
(21). 
(22). 
(23). 
(24). 
(28). 
(26). 


27). 


ure vards pavement of ride. 

"~ pavement of walks. 
40,000 Square feet gutters. 
200 Lineal feet straight granite curb. 
S00 ‘ granite curb angle stones. 
17,000 ** blue-stone curb. 
30,000 ** wae hlue-stone edging. 
500 Square tect blue-stone edging of special 
form. 


ment. g7ao |6CU** 


13,000 Lineal tec t 
. Soo Cubic vard 


tcooping for parape 
brick masonry. 
conercte, 

3,000 rubble 
ment 


000 Shoe 


masonry laid 


1). 
tt). 


(12). 


for piles. 

70,000 Linea! feet piles. 

150,000 Feet, board measure, 
plank, for foundations. 
175,000 Poends cast iron, 


(28). 
(29). 
(30). 
(31). 
(32) 


timber and 


25 Lineal feet circular corners of granite. 
450 

55,000 Square feet flagging. 
12,000 "7 ~ 


13). 
14). 
(15). 2 


(10) 


wrought iron. 
10,000 Feet, board measure, trestle work, 
12,000 Lineal feet 12-inch pipe sewer. 


10,000 granite crosswalks. 


500 Cubic feet granite steps. 


These quantities are considered as approximate, and are not to be held as entitling the contractor 
to any claim for extra time in the completion of the work, or to any claim for damages, if the quan- 
tity of work between the points stated should prove to be greater or less than is here xtmned and 
the Department of Puolic Parks expressly reserves the right of increasing or diminishing the said 
quantities, as in its opinion may be necessary. 

Phe attention of bidders is particularly directed to Section H. of the contract. 

lhe amount of security required is Two Hundred and Fifty Thousand Dollars. 


Blank forms for proposals, and further information, if required, can be obtained on application to 
the Secretary, at this office. 


lhe torm ot Agreement, ir 


wluding the Specifications of the work, is annexed. 
Wirtiam R. Martin, 


President of the Department of Public Parks. 
0 ~~ 


Form of Agreement, to be Executed in Triplicate, 
U'nder authority of Chapt. 447, Laws of 1876, 


For improving the avenue known as Riverside Avenue, in the City of New York, as | 


laid out under the second section of chapter eight hundred and fifty, of the laws of 
1873, and shown upon a map thereof, filed under the provisions of said section, on the 
twenty-third day of February, 1875, by the construction of the roadways, curb and 
gutter and sidewalks which have been or may be adopted by the Department of Parks. 


This Agreement, Made and concluded this day of 
in the year one thousand eight hundred and seventy-¥?"™" ' , by and between 
the Mayor, Aldermen, and Commonalty of the City of,New York, of the first part, 
by the Department of Public Parks, and 


of said city, contractor of the second part. 


(A). Witnesseth, That the said party of the second part has agreed, and by these 
presents doth agree, with the said parties of the first part, for the considerations here- 
inafter mentioned and contained, and under the penalty expressed in a bond bearing 
even date with these presents, and hereunto annexed, to furnish, at his own proper 
cost and expense, all the necessary materials and labor for improving Riverside A ve- 
nue, between 72d and 130th Streets, in the City of New York, and to improve and 
construct the same, in the manner and under the conditions hereinafter specified ; and 
has further agreed that the said Department of Public Parks shall be. and it is hereby 
authorized, to appoint such and so many Engineers, assistants, inspectors and other 
persons as it may deem necessary to properly inspect the materials to be furnished 
and the work done under this agreement, and to see that the same correspond with 
the spectfications hereinafter set forth. 


(B). To prevent disputes and litigations, it is further agreed, by and between the 


ermine all questions in relation to lines, levels and dimensions of work. 

if 
Fygineer aforesaid shall be unable to act, in consequence of absence or other cause 
ven the princinal assistant under him, when required by the Department of Public 


xs. shall perform all the duties and is vested with all the power herein given the 
d Engineer. ; 
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offered to be approved by the i 


The prices must be written in the bid, and also stated in figures, and all proposals will be 


of 1866, ifthe contract shall be awarded to the person or persons for whom he consents | 


in the 


vay | 


circular corners of blue stone. | 


| the wall. 
parties to this contract, that the Engineer, appointed by the said Department to | 


superintend said work, shall in all cases determine the amount or the quantity of the | 
several kinds of work which are to be paid for under this contract: and he shall de- 


And it is further agreed by the parties to this agreement, that whenever the | 


| 


sufficiently dressed to insure this result. 
| The face of the wall must be on the batter shown on plan. 


i 


October 7, 1876. 


SPECIFICATIONS: 

1. That portion of Riverside Avenue included in this agreement, is to be 
graded, the roadways and side-walks to be constructed, the curbs set ang 
gutters laid, and such retaining walls, basins, pipes and other constructions 
necessary to such improvement, and described hereinafter, are to be provided 
and built, and all other work done, and labor and materials furnished, and 
put in place, as are hereinafter more particularly described, all in accordance 
with the plans, profiles and drawings, prepared by the Department of Pub. 
lic Parks. 

Workand 2, All materials furnished, and all the work done, which, in the opinion of 

materials the Department of Public Parks, shall not be in accordance with these spec. 

must agre .-. ° . . . : 

with spec- ifications, shall be immediately removed, and other materials furnished, ang 

ification. work done, that will, in the opinion of the said Department, be in accor. 
dance therewith. 

3. From such portions of the grounds, as may be directed, all trees, sap- 
lings, bushes, stumps, and roots, (except such as said Department directs to 
be saved) shall be cut and thoroughly grubbed up, and together with logs, 
brush, fence-material and wood of every description, be removed from the 
Avenue, and disposed of by said contractor. No payment will be allowed 
for this work of clearing and grubbing, it being considered as included in the 
prices to be paid for excavation and filling. 

4. At such portions of the grounds, and for such widths and depth as may 
be directed, the soil shall be excavated, and either spread over the ground ar 
such places, and in such depth and to such lines and slopes as may be direct- 
ed, or placed in piles of such dimensions and at such localities as may be di- 
rected, and to give not exceeding twelve hundred feet haul for said materia), 
These piles to be of regular shape with well made faces. Said soil to ly 
and remain the property of the City of New York. The price for excava- 
tion of earth per cubic yard to be in full for the excavation, removal, spread- 
ing or piling said soil. If so directed during the progress of the work, such 
soil so piled shall be again removed and spread over the slopes or other por- 
tions of the work, at such places and in such depth as may be directed, but 
to give not exceeding twelve hundred feet haul. For this second movement 
of soil the price for excavation of earth will be paid, and will be in full for 
the re-excavation, removal, placing, and spreading said soil. 

5. At such portions of the grounds, and to such widths, depths, and lines 
as shall be directed, the materia] not included in the previous specifications is 
be excavated so as to conform to the required grades, slopes, trenches, pits 
or other prescribed lines. All material excavated under this specification jis 
to be classed and paid for as earth excavation, except solid rock. 

Boulders and detached rock will be classed as earth excavation, except 
where such boulders or rock measure one-half cnbic yard or more each. 

The material excavated shal] be removed and deposited, as shall in each 
case be directed, at the points at which it may be required for embankment or 
other purposes, and in accordance with the provisions of these specifications. 

The price for excavation of earth will include the excavation, shaping 
slopes, removal and fina] deposit in accordance with these specifications of 
all the material herein described. 
oe 6. Where rock occurs it shall be excavated to conform to the required 
| tion of grades, slopes, trenches, pits, or other prescribed lines. 

rock. The excavation of solid rock, and of boulders or detached rock measuring 
one-half cubic yard or more each, will be classed as excavation of rock. 

The excavated rock shall be removed and deposited, as shall in each case 
be directed, at the points at which it shall be required for its use as herein 
specified. It shall be used for embankment, for retaining wall, for road con- 
structions or for such other purposes as may be directed. 

The price for excavation of rock will include the excavation, removal, and 
final disposition of the material in accordance with these specifications. 

7. The embankments are to be made of the material and in accordance 
with the lines, slopes, grades and dimensions directed. 

No rock filling will be allowed within three feet of the finished grades, nor 
in such parts of the embankments as will interfere with trenches or pits to be 
afterwards excavated, or with provisions for roots of trees. 

In embankments made of stone chiefly so much earth shall be deposited 
with the stone as shall be sufficient to fill the interstices thereof. 

Where so directed, the filling behind the walls shall be made in layers, 
with such inclination as shall be prescribed. 

Measure- The total amount of embankment made, from whatever sources the mate- 
ment of yjal may be procured, shall be measured and paid for at the price bid for em. 
j embank- bankment. But for each cubic yard of earth excavated under this contract, 
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Excava- 
tion and 
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| Excava 
tion 
carth 


of 


| Embank 
ment. 


—T as measured in excavation, the said Contractor shall allow the said parties of 
the first part, the price bid and paid per cubic yard for embankment ; and 
for each cubic yard of rock excavated under this contract, as measured in 
excavation, the said Contractor shall allow the said parties of the first part, 
the price bid and paid for one and a half cpbic yards of embankment. 

The sum of said allowances for earth and rock excavated, at the price bid 
| for embankment, shall be deducted from the estimates made in accordance 
with this agreement. Al] embankment furnished, to be good, wholesome 
earth, wherever earth embankment is directed. 

8. The retaining wall is to be dry masonry, up to the height show no nplan, 

(a). The foundation will be laid at the depth directed in each case, and 
will consist of large, quarried stone, squared, jointed and bedded; and one 
fifth of the same shall extend through the wall or at least four feet back from 
| face. ‘The stones are to be well adjusted to give a uniform bearing, and car- 

ried up to a line, as shown on plan, above which line the wall will be more 
accurately faced and battered. 

(2). The wall above this line must be well and truly laid by line and tems 

plate. It is to be laid dry, in irregular courses, except that in the face of the 
wall, at or about every six feet in its height, the face-stones shall be brought 
to a level course for lengths, as shall be directed, thus showing on the face of 
i the wall horizontal lines. These horizontal lines are not to be continuous, 
| but are to be of the lengths, and to occur at the places designated by the En- 
| gineer, so as to secure a horizontal line at or about each portion of six feet in 
| height of wall. 
The stones in the wall are to contain generally from six to twenty cubic 
feet each, so disposed as to make firm and compact work. No stone in the 
wall to contain Jess than two cubic feet, except those permitted to be used 
for filling the interstices between the larger pieces in the heart and back of 
At least one fifth of the face shall be composed of headers, ex- 
tending through or not less than four feet into the wall, and headers shall 
also be laid from the back of the wall alternately with those in the face, and 
with the same dimensions. 

The face stones will be left with quarry faces, unless projections exceed 
three inches, in which case they will be roughly brought to that limit. 
Joints on the face shall be laid closely, and the stones us¢d in face must be 
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wall must be of the full thickness shown on plan. The dimensions shown 


on plan will be used in determining the amount of wall, 
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October 7, 1876. 
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So much of the upper portion of this wall as shall be directed shall be laid 
in cement, in accordance with the Specifications for stone masonry. For 
such portions of the wall, so laid in cement, the price bid for rubble masonry 
laid in cement will be paid. 

The top of the wall must be brought to lines true and parallel with the 
grades given, and the top must consist of through stones, running from front 
to rear, and brought to an even bed to receive the parapet-wall above. 

(c). The parapet-wall will consist of stone with rock faces, both front and 
back. It may be either one or two courses in its height. If of one course, 
the stone must be of the full dimension of the parapet in each direction, no 
centre vertical joint being allowed. If of two courses in height, one of the 
courses must be of the full width of the wall, and the other may have a cen- 
tre vertical joint, this joint not to exceed one inch in thickness ; neither of 
the courses to be less than seven inches in height. 

This parapet-wall must conform to the lines of plan, both front and rear ; 
must have rock face, both front and rear, with no depressions or elevations 
exceeding two inches ; must be laid in full cement mortar, and with well 
pointed joints. The joints not to exceed one quarter of one inch. 


The top surface must be brought to a perfectly true and even bed to the | 


lines and grades given, and made ready to receive the coping, as hereinafter 
specified. ) 

(d). All the stone used in the wall, whether foundation-wall, main dry-wall 
or parapet, is to be sound, durable, and of good quality, clean and free from 
check and defect. It may be of gneiss or granite, and may be from the ex- 
cavations on the work, as far as suitable stone can be thence supplied. 

(e). Immediately behind the wall loose stone shall be filled in if so direct- 
ed to a width and in a manner to be directed by the Engineer. This stone 
filling will be measured, estimated, and paid for only as a vortion of the em- 
bankment. 

g. The coping stones for parapet-wall are to be of granite, ot a sound, 
durable quality, and to be approved by the said Department as to color and 
quality. They are to be of the dimensions shown on plan. The top is to be 
coarse axed. Both sides to be rock-faced, with no depression or elevation 
beyond the working lines to exceed one inch. The inside face is to have a 


chisel draft of not less than one half of one inch along the top and bottom | 


of each stone. The bottom to be dressed so as to lay one quarter-inch 
joints. The end joints to be dressed to the full width and depth, so as to 
form joints not exceeding one quarter of one inch. 

The stones are to be not less than three and one half feet in length. All 
the stones must be perfectly true to lines, out of wind and of full dimensions 
in all parts. 

The coping is to be laid in full beds and end-joints of mortar, not to ex- 
ceed one quarter of une inch. 

All mortar-joints are to be neatly pointed and rubbed while fresh. 

10. The foundation trenches will be excavated to the depths and dimen- 
sions directed. The materials from trenches will be moved and deposited 
where directed, and the amount excavated will be measured and paid for as 
excavation of earth or rock, as the case may be. Where rock occurs, it 
shall be excavated to such bed for foundation of wall as shall be directed. 

11. Should piling or timber foundations be required, they will be put in as 
directed, and paid for as hereinafter specified 

12. Should concrete be required, it shall be put in and paid for as herein- 
after specified. 

13. Such openings through the wall as may be directed, shall be made and 
properly and strongly built about with stones, selected for the purpose, and 
in a manner approved by the Engineer. The cubical contents of such open- 
ings shall be estimated and paid for as part of the wall built. 

14. Where directed, pipes of iron, stone-ware or other material shall be 
laid in or through the wall at such points, and with such inclinations, pro- 
jections, and protection as shall be described. The payments provided here- 


inafter in reference to these pipes will be in full for all work, either in wall | 


or otherwhere connected with them. 
15. Where required, under embankments, or at any other points that may 


be directed, dry rubble-stone culverts are to be built. “ These culverts shall | 


be of the form and size to be shown by plans. The bottoms are to be paved 


for the entire width of the opening, and side walls with stones nine inches in | 
depth, laid compactly together, with an even surface. Payments for these | 


culverts will be made per cubic yard at the price bid for dry wall. 

If the ground for foundation of culvert is not firm, it shall be dug out to 
such depth as directed, and filled compactly with stone, or such other pro- 
vision therefor shall be made as the Engineer shall direct. 

No allowance will be made for pumping, bailing or draining of water in 
connection with this or any part of the work. 

16. The general drainage will be provided for by inlet-basins, by vitrified 
stone-ware pipe, and by iron delivery pipes, and by such other means as are 
herein specified, or are shown on the plans. 

17. The ground shall be excavated in open trenches to the necessary 
width and depth. 

The trenches shall be one foot wider on each side than the sewers intend- 
ed to be laid in them, at the point of their greatest external diameter, and 
the bottom of the trenches shall be excavated to the exact form and size of 
the lower half of the Sewers, where required by the said Department. 

No tunneliing will be allowed, except by consent of the said Depart- 
ment. 

The sides of the excavation shall be supported by suitable planking and 
shoring wherever necessary, but no allowance will be made therefor, and in 
all cases the same to be drawn as the work progresses. 

If at any points the safety of trees should require it, such precaution shall 
be taken as shall be directed by the Department of Public Parks. 


All irregularities in the bottom of the trenches shall be filled up to the re- | 


quired level, with gravel or clean sand, firmly rammed in ; and where the 


ground does not afford a sufficiently solid foundation, the Contractor shall | 


excavate the trench to such increased depth as the Engineer may decide to 
be necessary, and shall then bring it upto the required level and form 
with such material and in such manner as the Engineer shall deter- 
mine. 

18. No more than one hundred feet of trench shall be opened at any one 
time in advance of the complete building of the Sewers, unless by order of 
the Engineer, and for the distance specified by him. 

On the completion of each section of one hundred feet of Sewers, the re- 
grading, over the same, shall be completed, and all surplus earth, sand, or 
rubbish on that section shall be removed by the Contractor. 

19. The Contractor shall, at his own expense, pump out, or otherwise re- 
move. any water which may be found, or shall accumulate in the trench, and 
shall form all dams or other works necessary for keeping the excavation clear 
of water during the progress of the work. 

When running-sand, quicksand, or other bad or treacherous ground is en- 
countered, the work shall be carried on with the utmost vigor, and shall be 
proceeded with day and night, should the said Department so require. 
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20. The Contractor shall provide for the flow of sewers, drains, or water- 
courses interrupted during the progress of the work, and shall restore and 
make good all connections, and shall immediately cart away and remove all 
offensive matter, with such precautions as may be directed by the Engineer 

21. When rock is to be excavated, it shall be fully taken out thirty feet in 


in advance of the laying of the pipe or sewers, and six inches below the grade 


of the outer bottom of the pipe or sewers, and the trench then filled up t 
the level of that grade with clean, sharp sand, and thoroughly rammed and 
made solid. The trench shall be one foot wider on each side of the pipe ot 
sewer intended to be laid in it, at the point of its greatest external diameter 
and from this point to the bottom of the trench the sides shall be vertical 
and also from the same point the sides of the trench shall be sloped upward 
n the proportion of three inches horizontal to one foot vertical, and so con- 
tinued until the trench has a width of twelve teet; thence to the surface the 
sides are to be carried up vertically, and at a width of twelve feet. No rock 
outside of the lines above described will be estimated or allowed. 

In all cases of rock blasting, the blast to be carefully covered with heavy 
timber, according to the ordinances relative to rock blasting. 

Wherever rock is encountered in excvating the trench, it shall be stripped 
of earth in sections of not less than fifty feet, and the Engineer in charge 
duly notified, in order that he may measure or cross-section the same; and 
all the rock excavated or blasted out before such measurement is made will 
not be estimated or allowed. 

No soft or disintegrated rock which may be removed with a pick, and nm 
boulders or loose rock, in rock fillings or elsewhere, and no rock whatsoever 
outside the lines of the trench, which may have been previously loosened, 
and which, by reason of such loosening, may fall into the trench, will be 
measured or allowed 

22. The amount of material excavate, whether rock or earth, in opening 
trenches for drainage, as herein specified, shall be measured, estimated, and 
paid for at the price bid for excavation of rock or excavation of earth, as the 
case may be, which price shall include payment for all work connected with 
opening trenches, as herein specified. 

23. After the Pipe or Sewer, with its required foundation, is laid or built 
the work shall be backed in, and carefully packed and rammed by trusty 
persons, under and around it, with proper material and with proper tools 
In refilling, the earth or sand shall be faithfully rammed as the work pro- 
gresses, and in no case shall the number-of men backfilling be more than 
twice the number of those ramming, nor shall the layers in any case exceed 
nine inches in thickness. 

The refilling in all cases shall be of good ioam, sand, or gravel, free from 
stones of above four inches in diameter, and in kind and proportion not to 
exceed one part of stone to three parts of earth Fora height of at least 
one and a half feet above the top of all Pipes or Sewers the material shall be 
entirely free from stones. 

Should there be a deticiency of proper material for refilling, the Contractor 
will be required to furnish the same at his own cost and in all cases the trench 
must be refilled to the same height as previously existed, unless the said De 
partment shall direct otherwise. 

The earth must be carefully laid in, so as not to disturb the pipes, and 
tamped and solidly rammed down under and around them with proper tools 
made for this purpose. The trench shall then be filled by layers, as above 
described, and the first layers, to a point at least nine inches above the top of 
the pipe, shall be carefully thrown in with shovels, and not from barrows or 
carts. In all cases of rock excavation, clean sharp sand must be provided, 
and refilled, in the manner above described, for a height of fifteen inches 
above the top of the pipe. 

24. The cost of refilling trenches for Pipes or sewers will be included in 
the price paid per lineal foot for furnishing and laying pipe. This refilling 
will therefore not be estimated or otherwise paid for. 

52. Where required, vitrified salt glazed stoneware Sewer and Drain Pipes 
shall be furnished and laid down, of the sizes and in the manner shown on 
the plan of the work, and herein specified. 

(a). The pipes shall be designated by their interior diameters. Each pipe 
shall be a true cylinder, and shall have in every part an internal area equal 
to the full area due to its diameter. 

(6). The inner and outer surface of each pipe shall be concentric. All 
straight pipes must be straight in the direction of the axis of the cylinder. 

(c). All pipes of a diameter under twelve inches shall in no part be less 
than six-eighths of an inch in thickness; those of fifteen inches, and not un- 
der twelve, shall in the same way be not less than one inch; and_ those of 
eighteen inches and not under fifteen, not less than one and two-eighth 
inches. 2 

(d). All pipes of whatever kind shall be made of the best material, thorouyh- 
ly and perfectly burned, without warps, cracks, or imperfections, and shall be 
well and smoothly salt-glazed, in the best manner, over their entire inner and 
outer surfaces; and they shall be of equal quality in every respect to the 
samples exhibited at the said Department, ard subject to all tests ordered by 
the Engineer at any time previous to their being used. 

(e)' Each straight pipe, having no branch or connection, shall in no case 
be less than two feet in length. 

(7). Each pipe, having an opening moulded into it, for house connection, 
or branch of any size or kind, shall not be less than two nor more than three 
feet in length, unless specially ordered. 

(g). Each pipe, of whatsoever kind, must be fitted with a sleeve or colla: 
of the same character, cylindricity, and thickness, and not less than fiv 
inches in width, without extra charge therefor. 

(A). Each collar must have an internal diameter of not less than one-half 
nor more than one and one-half inches greater than the external diameter of 
the pipe to which it is to be fitted. 

(2). When required, curved pipe shall be furnished and laid, curved t 
such a radius with the axis of the pipe as may be shown on the plan of the 
work, and no curved pipe shall exceed three feet in length. 

(7). Branch pipes and house connection drains, wherever designated, shall 
be furnished and laid of the size and form, and at the points shown on the 
plan of the work, and closed with a bulkhead of brick not less than eight 
inches in thickness, when not immediately used, or an approved stone or 
stoneware cover, free of charge. 

(2). Bends, siphons, and special pipe shall, if required, be furnished and 
laid of the sizes and forms shown on the plan of the work. 

(2). In case the Department of Public Parks shall elect to use hub and 
spigot pipe, they shall be furnished in all cases similar and equal in size 
quality, and kind to those above described. ‘The hub shall have a depth of 
at least three inches from its face to the shoulder of the pipe on which: it is 
moulded, and shall have an interior diameter not less than one nor more 
than two inches greater than the exterior diameter of the pipe which is to 
be fitted into it. 

(To be Continued.) 
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Water Works, Ancient and Modern.’ 


BY EF. H. D’'AVIGDOR, 


(Continued from page 320.) 


In the year 1782 Perier erected a steam pump, which 


aised the river water 110 ft., and distributed it to the 


Quartier St. Honore; but the choice of the station was 


very bad, being immediately below the city and in close 


With 


cs executed for 


proximity to a number of outfall sewers this 


pumping station closes the series of work 
the water supply of Paris, before the great development 


f industry and science, and the great impetus taken by 


large cities which characterise the commencement of 


the nineteenth century 


I have attempted, as far as lies in my power, to draw 


a hasty sketch of what was done for the wate: supply of 


As 


t was impossible to mention a// the constructions erect- 


towns in ancient times and during the middle ages. 


ed for the purpose of water supply in different countries, 


much less to describe them, without far exceeding the 


limits of a course 


f lectures, I chose the two most inter- 


ting towns, Which had the greatest influence the 


of 
Ancient Rome, whose history, up to the 
of 


which latter town I 


on 
levelopm« nt of our 


ubpyect, 


vut the mass of available 
materials, ViZ., 
hfth century 


the 


ittempted to 


of our era, is almost equivalent to 


that 


civilized world ; then Paris, in 


trace the gra jual progress from the lirty 


obscurity of remote ages to the approximate physical, if 


not moral cleanliness of modern time I am not myself 


in a position to judge how far I ve su 


ceeded in giv- 


ing a clear although condensed view of this subject; 


but, at any rate, I think it as well to summarise briefly 


! 


the historica ynclusions to which have « 


to 


we ome, 


so as 


nake these hensibl 


We 


to obtain fresh 


results perfectly compre 


find, during the Roman periods, constant endeav- 


ors ind perfectly pure spring water in 


large quantities; the erection of many magnificent and 


expensive aquedects for the supply of such water ; a sys- 


tem of private supply, which was certainly faulty enough, 


an 


but very extensive and almost gratuitous ; extrava- 


gantly liberal supply to wells, fountains, gratuitous pub- 


lic baths, and other establishments; finally, continued 


neglect of necessary repairs in the aqueducts, and, there- 
fore, an immense waste of water. 


During the middle ages we remark, tirst of all, that 


the great edifices, which the Romans had constructed in 


Italy and in many parts of Europe, were allowed to fall 


int » complete decay ; that there existed 


no recoynition 
of the value of water at all, and no trace of any endeav- 
r to obtain any quantity of wholesome water ; 


; the no- 
tion of supply was limited to fetching the water requir- 
1 out of 


the nearest stream available; later, when the 


wn extended and dreadful suflerings had been caused 
y droughts in hot summers, some small works to bring 
springs into difterent towns were indeed introduced—as 


t Pari 


worth mention 


Lyons, and Vienna 


none of which, however, 


ing 


comparison to the Roman 


orks. Then came the sinking of a number of public 
ind private wells and the 


, 
till, 


creating of a few fountains; 


but up tothe end of the last century, no trace of 


ny attempt at a general supply of private houses, but 
mly a number of abuses by the concessions given to par- 
ular corporations and individuals for the purpose of 
tapping the mains. 
With these conclusions in our minds we now come to 


modern times, when water is once more appreciated at 


its true value. But we have still long to wait before we 


see engineers and doctors find out that there are many 
litferent sorts of water. At the commencement of this 


century water was water—as long as it was drinkable 


and did not absolutely stink, it was considered good 
enough, and many years passed before even engineers 
and chemists came to the conclusion that the preserva- 
tion of health in the human body depends to a great ex- 
tent upon a sufficient supply of pure water. Indeed, I 
must confess that the ideas on this subject are hardly 
juite clear yet, and that many supporters of river- 
water supply consider the pollution of water, up to 
a certain to be 
This ticklish 
rise to innumerable discussions and polemical pamph- 


lets. 


extent, permissible and innocuous. 


is a very question, which has given 


Really pure water—that is, water without any 


foreign admixture whatever—can only be supplied in 
the laboratory by means of distillation ; and even rain 


* A course of papers delivered at the Austrian Institution of 


Engineers and Architects, December, 1875, and January, 1876. 
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water, which is theoretically pure, is practically always | 
| more or less contaminated by contact with the air 
| through which it falls. 


hus, rain water collected in 


| London is so much polluted by carbon and gas as to be 
worse than that of contaminated wells; while the con- | 


tents of the cisterns constructed in India for the storage 


of water falling during the rainy season are frequently 


most excellent in quality and almost pure. Fortunately, 
absolute purity is not required, and the quarrel turns 
only on the point how much, and what description of 
pollution may be admitted into water without making 
it unwholesome? It is at any rate certain, that water 
containing ammonia, or polluted by decaying organic 
and particularly animal matter, is extremely injurious to 
the human body; and that, in many cases, diseases of 
the intestines and pernicious fevers can be traced to the 
use of it. Many chemists and physicians maintain that 
the germs of typhus and cholera (particularly those 
arising from the excreta of sick persons) can be convey- 
ed in water, and are capable of producing these diseases 
after a long period, and notwithstanding a prolonged 
flow under or above ground. And this opinion has gath- 
ered force by recent experiences in England, notwith- 
of 

of Munich. 


germs lave hitherto escaped chemical analysis, and the 


standing the view 


opposite so eminent a man as 


Professor Pettenkofer, It is true that these 
view that they are directly poisonous cannot therefore 
be declared as absolutely proven. But it is absolutely in- 
disputable that water contaminated by certain organic 
matter is extremely injurious, and that certain inorganic 
matters (e. g., sulphur) are also very unwholesome. 
As it therefore appears certain that pure water is whole- 
some, while, on the other hand, polluted water is un- 
wholesome and may be poisonous, common sense should 
cause us to look for the purest possible water whenever 
a supply is required for any given town ; and it must 
not be forgotten that this should be such as not to be 
The 


A whole town may be 


exposed to any future pollution. cost should be 
quite a secondary consideration. 
poisoned by the supply of water being exposed to con- 
tamination, and engineers may actually, though unwit- 
tingly, now commit the same crime on a large scale 
which was often falsely charged to the Jews in the mid- 
dle ages, viz., that of poisoning the wells, and this pois- 
oning will be all the more serious in its consequences as 
the supply to private houses is more general and more 
perfect. Cases have recently occurred which prove this 
fear not to be entirely groundless, for there is no doubt 
that some recent violent explosions of typhoid fever 
were due to the pollution of the water supply only, and 


It 


clear, therefore, that the first and principal care of the 


are in fact nothing but cases of poisoning. seems 
water work’s engineer should be to supply the purest 
possible water ; and we must sincerely regret that the 
cost should be considered at all, when it is a question 
between water of different degrees of purity. 

I have discussed this question at greater length than 
I ought perhaps to have done with regard to the space 
allotted me, because T consider it so important that in 
all future works for the supply of water to towns, the 
quality of the water should first of all be considered 
without regard to its distance, its altitude, or the cost of 
bringing it, while unfortunately even in England its im- 
portance is so frequently neglected. And you will be 
the more inclined to forgive my standing up for this 
cause, that you can all of you go away from this institu- 
tion with the consciousness that the Vienna aqueduct 
supplies water of the purest quality, perfectly whole- 
some, and singularly cool, and that no pollution of it 


In 


quality of water these springs can compete successfully 


need be feared at any future time. respect 
with all the great water works executed in modern times, 
and carry away the palm even from ancient Rome 
itself. E 

It is now high time to pass on to actual works exe- 
cuted, and I will, with your permission, abandon my 
historical method for a moment, in order to classify 
modern water works, according to their sources of sup- 
ply. We can divide them into three classes. 
First, spring water supply, of which I have already 
much. These, again, may be subdivided into 
two; viz., (@) when the springs are received directly in- 


said so 


to achamber whence they supply the aqueduct or main; | 


or (4) when greater or less lengths of catch-water drains 
or pipes of porous material are laid in the ground, which 


| then unite in a chamber and thus create an artificial 


to the | 
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spring. Although this latter system has been extensive. 
| ly advocated by distinguished éngineers, and has bee; 
Successfully applied,to many towns in Germany, it pre. 
sents the great disadvantage, which even an outside 
will at once understand, that the level of the underlying 
water may be, and often is, permantly lowered by it 
adoption, so that when once the ground has been, s. t 
say, thoroughly drained, the supply from the water-beay. 
ing strata generally falls far short of the result of th, 
previous gaugings. Thus the Dantzic Water Work. 
at first supplied 450,000 cubic feet a day regular], 
they now hardly average 300,000, and occasionally +} 
supply falls to 240,000. 

A natural apring, or group of springs, is therefor: 
ways to be preferred, if available, as by catching this , 
no alteration is made in the hydrostatic condition of t} 


he 


surrounding country. In this respect Vienna has agai; 
For while in most towns it is a mat. 
ter of difficulty to find any springs at all, delivering a 
sufficient quantity of water with any regularity, th: 
supply in the more distant environs of Vienna is so con- 
siderable, that it was only a question which of many 
springs should be tapped. The difficulty above allude: 
to, however, has led to the adoption of the— 

Second great method of supply, viz., that from river 
The water may be taken either directly from the streay 
or from wells banks. 
more plausible, as the supply can generally be increase 
at will, and the river often furnishes the motive powe 
to raise the water. 


a great advantage. 


sunk in its This system is th 


the 


Of course the first cost is far below 
that of a spring water supply. No long aqueduct « 
main is required, and the choice of a station is mu 
less circumscribed than in the case of springs. In m 

ern times the water is filtered ; it is generally soft, an 
has therefore considerable advantage over most spr 

water for cooking, household, and manufacturing pur 
poses. On the other hand it is seldom free from organ 
ic and other impurities in solution, which of course car 
not be removed by filtering. Its temperature change: 
with the seasons, and in the case of direct pumping the 
motive power may frequently be interrupted by ice; 
nay, the water supply itself may be stopped altogethe: 
in severe climates. Water power has therefore beet 
abandoned in favor of steam pumping, which is 1 


universally adopted. But it must not be forgotten t} 


if the first cost is considerably less than in the case 

spring water supply, that of maintenance is much greater 
Not only do the pumping engines entail a constant ex- 
penditure for fuel and attendance, but they must also he 
renewed after a series of years, and reserve power must 
always be available in case of accident. Gravity is chea; 

er than steam. Buta still more serious objection is the 


guality of the water. Towns have lately extended t 


such an degree within a short space of years, that pump- 
ing stations which were formerly quite remote from hu- 
man habitation, far above the mouth of the first sewer, 
and exposed to no pollution, are now surrounded by 
houses, and can supply nothing but seriously contam- 
inated water. 


In such cases the station becomes 


less and dangerous, and must be removed elsewhere t 
: 


use- 


the great cost and inconveience of the ratepayers. 

Water out of zavrgadle streams is invariably expose: 
to constant pollution of the most subtle and dangerous 
description. The water of the Vistula, for instance, is 
supposed to have conveyed the cholera from Poland t 
Dantzic. Bargees and long-shore men do not represent 
the cleanest part of the population: I should like there- 
fore, to see water supply from navigable rivers com- 
pletely and absolutely condemned. 

In the case of spring water, the only precaution necessa- 
ry is to secure the ground in its immediate vicinity—then 
no pollution need be feared. This operation is generally 
easy, as property in hilly countries is less valuable than 
on the banks of rivers, nor need the area purchased be 
so large. In the one case, no precautions and no pur- 

chase of property, however extensive, can secure the 

water against pollution; in the other, this security can 
_ be obtained at a comparatively moderate cost. I may 

here mention the Dresden Water Works, which have 

just been completed by the well-known engineer, Mr. 
| Salbach, as an example of the best that can be done 
| with a river water supply. 
(Zo be continued.) 

23éo> ee ie 

The flow of water in the breast of the Sutro tnnnel 


| (Nevada), has inceased to 250 miner’s inches. 
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THE PANAMA PROBLEM. 





A statement is going the rounds of the papers that 
Rear Admiral Cochrane has written to the London 
Standard suggesting that it would be to the interests of 
England to survey a route fora canal up the Bayamo 
river which empties into the Pacific about twenty miles 
to the eastward of Panama, toa village named Jesus 
Maria, and from there to the harbor of San Blas, on the 
Atlantic. The course he recommends for survey is the 
shortest across the Isthmus, viz., about 29 miles. He | 


states that he ascended the Bayamo river on May last, 


to Jesus Maria, in 3% hours steaming, and carried a | 
depth of several fathoms, except over some sand bars, 

and that the tidal rise of the Pacific extends several | 

miles beyond. The point which he attains is within 19 

miles, in a direct line, of the port of San Blas. 

Now if this were all true, and it is largely true, it | 
would certainly be very gratifying; but taking the facts 
as they exist, in comparison with the misleading para- 
graph which we have abstracted, and the currency 
which papers of a guasi scientific character have given 
to it, it furnishes a most excellent text for an editorial 
on the shortcomings of a certain class of men of omniv- 
erous capacities who occupy tripods in the sanctum and 
with scissors and paste prepare original items of foreign | 
and domestic intelligence, or paraphrase said items into 
the form of “editorial notes” with enough of admixture 

of editorial comment to warp the sense and “ owlify” its 
appearance to the uninitated reader. 

On referring to ENGINEERING NEws of August 26th, 
we find the following paragraph :—‘* The San Blas route, 
although only 27 miles from ship navigation, would re- 
quire a ship tunnel 10 miles long. for a canal at tide lev- 
el, and one 7 miles long for a summit [level] 372 feet 
high. It is utterly impracticable as compared with other 
routes.” 

Our foreign friends seem quite unaware that this route 
along with several others was quite fully surveyed by 
Commander Selfridge of the U.S. Navy, the results of 
his survey being detailed at considerable length in a | 
special report, and accompanied by the most authentic | 
map of the Isthmus yet published. The San Blas route 
had also been previously investigated, though not so | 
fully, at the expense of a citizen of New York city. 
These facts seem also to have escaped many of our 


friends in this country, judging by the currency given 
to misleading reports in regard to operations in contem- 


plation on the Isthmus. 
It may be gathered from the report alluded to that 
the tide was a considerable distance above Jesus Maria, 


and further that the Bayamo forks above this point, the 

larger and main branch coming from the east or south- | 
east along a line nearly parallel to the mountain chains 

which skirt the Atlantic coast. The other fork, and 

the one followed in the surveys, breaks through the 

first range or foot-hills but does not penetrate far 

enough toward a similar valley opening out into the | 
Gulf of San Blas to give a divide of less than a thousand 

feet hight, though no doubt it gives the lowest divide in 

this immediate portion of the Isthmus. While the re- 

port and the results of private survey show this to be 

the shortest route across the Isthmus, it is certainly one 

of the most impracticable. 

However, if the English expedition should be organ- | 
ized, as recommended by Admiral Cochrane, it cannot 
but add additional light in regard to the physical geog- 
raphy of the Isthmus, which is confessedly scanty and al- | 
together too inadequate to definitely fix the great inter- 


oceanic canal. Probably the action of the commission 
in deciding on last November in favor of the Nicara- | 
guan route was well advised in the light of what is 
known, but we consider their action premature and one 
which we think will be found a great mistake in the | 
light of subsequent information. There are so many 
elements in the problem that we can afford to make 
haste slowly. 


Apropos of this canal question we notice a communi- 
cation in the Polytechnic Review written by Leon 
Drouillet, Secretary of the French Section of the Inter- | 
National Committee to study the question of cutting a | 
canal through the American Isthmus, who is now in | 
this country for the purpose of securing the co-operation | 
of the American Geographical Society of New York, in 
the appointment of the American Section of the Com- 

mittee. It appears that in August, 1875, the Inter- 

national Geographical Congress, held at Paris, took up 
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| the question of a canal across the Isthmus, and after an 


inconclusive discussion, passed the following resolution : 
“ That the governments of the different countries inter 


| ested in this great work should give every possible en- 


couragement toa thorough study of it, and that their 
attention should be particularly devoted to those routes 
which offer the greatest advantages to navigation, from 
their accessibility and from the few obstacles in passing 
| through them.”* At the same time Leon Drouillet pre- 
sented a paper in which was summed up all the results 
yet reached in the investigation of the Isthmus, and in 


compliance with the appeal therein, the Commission of 


| Commercial Geography, and the Geographical Society 


| of Paris, took the matter actively in hand and appointed 
on March 24th, 1876, the French Section of the Inter- 
national Committee to study, etc. Among the members 
| of this section are the President, M. Ferdinand de Les- 
seps, manager of Suez Canal Co.; the Vice Presidents, 
M. de la Ronciere de Noury, Senator, Vice Admiral and 
President of the Paris Geographical Society; and M. 
Meurand, Honorary President of the Paris Geograpuic- 
al Society, and the Secretary, Mr. Leon Drouillet, an en- 
gineer and member of the Paris Geographical Society. 
The French section has received subsidies from the gov- 
ernment, and has entered into relations with all the ge- 
ographical societies of the world, begging them to co- 
operate, and to have sections formed in their respective 
countries similar to the one in France. Most of the so- 
| cieties of Europe have already complied and will be rep- 
| resented at the first meeting in November. It is under- 
stood that the American society will appoint their sec- 
tion this month. It is hoped that this organization 
will have the hearty support of all Americans, who are 
really the most interested, and further that the organi- 
zation will not prove too unwieldy for efficient work. 
As a final outcome this Isthmus question should be in- 
vestigated, beyond a doubt, by the sending of additional 
parties to the Isthmus, if necessary, so that when the 
construction of the canal is finally assumed there shall 
be no lingering belief in a better route. Americans 
should not deceive themselves in regard to its being an 
international question, for in all history there has been 
no two schemes of so common an interest and of such 
consequence to the world at large as the Suez canal and 
the Panama canal. The first is completed ; and for all 
time there will be nothing of so much importance to 
commerce as the Panama canal. Let the question be 


| most thoroughly investigated while the need for its con- 


struction is comparatively in its infancy. 








THE NAVY OF THE FUTURE. 








In Europe, ever since the introduction of iron-clad 
war vessels, there has been a constant strife between 
the armor and the armor-piercing gun. No sooner was 
a vessel constructed and loaded down with armor-plates 
so thick that it was expected that no shot could pierce 
it, than a gun was straightway produced that could pen- 
etrate its walls as though they were paste-board. Then 


more heavily armored vessels and heavier guns were | 


produced until “fighting machines” assumed huge pro- | 


portions in order to carry her machinery and heavy iron 
skin, until her size and cost was a practicable bar to 
further developments in this direction. 

The outcome is a ship of great tonnage, of great cost, 


| long from port or her coal supply. The heavy guns 


gained the day, and at the present time they have been 
constructed and can be constructed to throw a projectile 
through the thickest armor that can be made to float. 
Possibly to this remark may be excepted the Russion 
circular iron-clads of Admirable Popoff, which, however, 
are available chiefly as great floating batteries or forts, 


easily manoeuvered and capable of moderate speed, and | 
| which, owing to their great displacement relative to their 
| surface, can be made to carry almost any thickness of 


armor. But while the guns were quietly gaining tne 
day in this scientific fight, a new element in the shape of 
a torpedo boat was introduced into the problem—small 
and spry boats, very swift, lightly armored, to spring on 
their antagonist in a moment ere they could overcome 
their inertia as it were. Then again, the Lay Torpedo 
which can be sent out for a mile or more, swift as a cou- 
rier, propelled by carbonic acid and directed through 
the water by means of an electric cable, feeling its way 
and striking the fatal blow as accurately as if possessed 
ofa mind. To guard against these new dangers it was 
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thought to hang a wire netting about a ship at such a 
distance as to prevent the approach of the devilish 
“Pucks.” Imagine the proud war vessel of Britain in 
crinoline, th’o ‘* He who fights and runs away will live to 
fight another day.” The final outcome is the adoption 
of a very swift, well-armed vessel, able to run away from 
the monsters and the devilish devices called torpedoes, 
and in the future we shall learn that he is the best fight- 
er who can sail out of harm's way the most expeditious- 
ly. We learn from the London Nev's that half a dozen 
steel corvettes, to be built on the Clyde, and to be ready 
for service within two years, are to be added to the Brit- 
ish Navy, chiefly for cruising purposes in the foreign co- 
lonial possessions. They are to be of 2300 tons, with 
powerful engines to enable them to make 20 miles per 
hour without difficulty. Their armament will consis: of 
fourteen guns of various calibres. The machinery will 
be protected by heavy armor. The WVews says: ‘Such 
vessels as these will be able to perform the specially im- 
portant service of pursuing and destroying the swift tor- 
pedo boats,” and again, “their great speed will always 
enable them to show their sterns and prevent hostile 
craft from approaching.” War ships and appliances are 
not now built and maintained for the purposes of war, 
but to prevent war. That nation which keeps ahead in 
scientific methods of destruction is quite the last to be 
attacked and the surest to have its own way Nations 
are much like a policeman who rushed around the cor- 


ner during a great row and arrested a small news-boy. 





MANCHESTER A SEAPORT. 


The scheme of making Manchester, England, a sea- 
port is being revived. It is estimated that the works 
required would cost about £3.50 ,000. It is | roposed 
to improve the tidal basin of the Mersey, above Liver- 
pool, as far as Warrington Bridge to which spring tides 
extend, by properly constructed low water dykes and 
jetties or groins which shall so direct the ebb tide 
through the shifting sands of this basin as to scour out 
and maintain a deep low water channel. It is expected 
that this operation will lower the low water mark per- 
manently and augment the range of the tide. It may 
be safely said at this point that the Mersey Conservancy 
Commissioners have always looked on any proposed al- 
terations in the tidal basin above Liverpool with exceed- 
ing jealousy, as jeopardizing the permanence of the 
harbor and the maintenance of deep water over the 
outer bar, and that they will look on this proposed im- 
provement of the basin in a very conservative spirit. 
From Warrington Bridge it is proposed to widen and 
deepen the channel of the Irwell to Manchester, cut- 


ting off many bends of the river, altogether shortening 


ge 


| the distance by about nine miles, making it navigable 


for vessels of 4,000 tons. The maximum depth of cut- 
ting required will be about 45 feet, and the estimated 
depth of water in the canal at high water deep tides 24 
feet. In Manchester there would be a long line of quay 
wall, the channel between the quay walls being 450 ft. 
wide, allowing vessels to turn. The bottom width of 
the canal is to be 72 feet, and its navigation is to be ef- 
fected by means of steam tugs. 

It is calculated by Mr. Fulton, the resurrector of this 
scheme, that a vessel arriving at Liverpool, three hours 


before high water will be able to reach Manchester dur- 
but of small carrying power, and hence not able to stay | 


ing the same tide. It is expected that the interest on 
the capital invested will be paid by a tax of 4 d. per 
ton per mile or about 2s. a ton for the whole distance 
of about 32 miles. On an estimated tonnage of 4,000,- 
o00o outward and inward, this would give £400,000 a 
year. Deducting 4% for working expenses would leave 
£258,000 or the 7 4 per cent. or the contemplated 


outlay. 








WE learn from Nature, (XIV, 144,) that Dr. Forel 
lately gave the London Physical Society an account of 


some observations on periodic waves which take place 


on the Swiss Lakes (there called ‘“Seiches”). It has 
long been observed that the waters of these lakes are 
subject to a rise and fall, more or less regular and which 
at times has amounted to one or two metres. Dr. 
Forel has studied this phenomenon in nine different 
lakes, and finds that it varies with the length and depth 
of the lake, and is quite analogous to and follows the 
laws deduced by Prof. Guthrie from experiments on ar- 
tificial troughs. The apparatus employed was self-reg- 
stering, very sensitive to the motion of water and yet 
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so constructed as to eliminate the effect of ordinary | 


waves. 


At Mongus the duration of the wave was ten 
minutes while it was seventy minutes at Geneva, owing | 
to the narrowness of the neck of the lake at the latter 
place. The period proves to be independent of the am- 
plitude, to be least in the shortest lakes, to be lJength- 
ened in shallow lakes, etc. Longitudinal and transverse 
waves may co-exist, just as has been shown by Prof. 
This 
explanation of a more or less periodic variation in Lake 
Michigan which has been often observed by the inhabi 
tants of its 


Guthrie in his trough experiments. suggests an 


shores and for which variations of baro 


metric pressure have been suggested in explanation. 
The same phenomenon was carefully studied on Lake 
Superior, when it was more fully developed, by the | 
Lake Survey, three or four years since, and the obser- | 
vations compared with barometric readings. with the re- 
sult, however, of finding no obvious connection between 
level and barometric 


the periodic fluctuations of lake 


pressure. A few months since we had the pleasure of | 
looking over the tide diagrams from the self-recording 
tide-gauge on the Chicago Crib, two miles out in the 
Lake. 
day, there was noticed a curious fluctuation in the curve 
The 
only explanation which we could suggest was a horizon- 
tal oscillation as a whole, of the waters of the lake alter- 
It due to the 
restoring of the normal level of the lake after a storm 


In addition to the well marked tide, of twice a 


occurring regularly at periods of about an hour. 


nately from shore to shore. may be 
or disturbance, or possibly to the reflection of the min- 
nute tidal wave from shore to shore. It was quite small 
usually less than half an inch, its chief characteristic 
being its remarkable regularity. Two or three times 
within the past three months, remarkable fluctuations 
have been observed in perfectly calm weather, amount- 
Dr. Forel has 


probably arrived at the correct explanation. 


ing in one case to nearly three feet. 


THe Ottawa, Canada, Free Press of Oct. 3d, con- 
tains much of interest in regard to the Thunder Bay di- 
This 


extends from Fort William, on Thunder Bay, to Eng- | 


vision of the Canadian Pacific Railway. section 


lish River, 112 miles. Of this distance, the contract for | 


miles west from Fort William is in the hands | 


29 
Be 


grading 
of Messrs. Sifton, Ward and Farwell, who have already | 
completed 22 miles on which two locomotives are now 
running. About 250 men are employed upon the re- | 
Mes- | 


srs. Purcell and Ryan have 500 men at work on a sec- 


maining 1o miles which will be finished this year. 


tion of 72 miles to Savan River and Lac des Mille Lacs | 
and it is expected that the road will be entirely com- | 
pleted to English River by the end of next year. About 


| 
goo men in all are employed. 


Settlers are coming in | 
quite rapidly, taking up the fertile lands in the vicinity 
Fort Wil- 


liam is a flourishing community of 1200 inhabitants. 


of Kaministiqua River and Sunshine Creek. 


[HE Salt Lake 7'ridune says that a party under com- 
mand of Capt. Ericsson have surveyed a portion of the 
route from Corinne, Utah, to the Snake River, about 
100 miles, and that the line is very easy, resembling that 
of the U 


. P. along the Platte. Grading was commenced 


at Corinne on Sept. 25th and will be pushed rapidly for- | 
ward, and it is expected that the road will be completed 
to Malade City, about 45 miles, before winter sets in. 
At Snake River the line will fork, one branch going via 
the valleys of the Snake & Columbia rivers to Portland, 
Oregon, and called the Portland, Dallas, and Salt Lake 
Railway. The Boise people will extend the survey to , 
their place where it will be taken in hand by the Orego- | 
nians. Articles of incorporation have been filed at Port- 
land. Oregon, for a company called the Oregon Pacific, | 
with a capital of $1.000,000 which is essentially the 
same company, or will build a portion of the line on this 
route. This line will give essentially a new line from | 
the Union Pacific to the Pacific Ocean. It will be stren- | 
uously opposed by the Central Pacific which will endeav- | 
Oregon Legislature to revoke the larger | 
land grant to the Portland, Dallas and Salt Lake line, 


now nearly expired. This is the opinion of the Orego- | 


nran and the organization of the new company and pres- 
ent activity is undoubtedly to defeat this move and pre- 
from 
the Snake River Junction to Virginia City, and Helena, 
Montana, and will be called the Utah, Idaho and Mon- 
taua Railway. 


serve the land grant. The second line will run 


| into the aperture as soon as the earth is removed. 
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Southern Pacific Railway. | 

The San Francisco Chronicle gives the following | 
sketch of the Southern Pacific Railway which was open- 
ed through to Los Angeles on the 5th inst.: From 
Merced south the road follows the broad plain on the 
east side of the San Joaquin some 208 miles, when 
Caliente is reached. This little town of Caliente is a 
queer place; it is at the head of a canyon formed by 
the junction of the coast and Sierra Nevada ranges of 
mountains meeting and separating out again into what 
is known as the Caliente hills. The town consists of a 
few roughly constructed buildings and several Chinese 
camps. The manner in which the railroad finds its way 
out of Caliente and to the top of the hills which loom 
up on the south is surprising, and is a triumph of engi- 
neering skill. From the top of the hill the track ap- 
pears as though it were winding out of a well. 

In the first place it circles about and crosses itself in 
the little valley where Caliente stands ; then it takes to 
the hillside with a steep grade and climbs in a tortuous | 
manner till the crest, some 3,000 feet above, is reached. 
In one place the road passes through a small tunnel, 
makes the circle of the crest and passes the ridge again 
directly over the tunnel through which it first entered, 
doubling upon itself and making from three to four ex- 
The 
work on these Caliente hills is of a much heavier char- 


tra miles to gain from 80 to 100 feet in height. 


acter and calling for more skillful engineering than did 
the work on the Central Pacific. In a distance of ten | 


or twelve miles there were seventeen small tunnels, 
from 300 to 80 feet in length, cutting through the pre- 
cipitous crests of the hills. The road-bed was built 
with great care, and the best of steel rails laid as soon 
As a matter of 


course the track-laying did not progress very fast, most 


as ties were ready to receive them. 


| of the labor being expended in the cutting of tunnels 
| and the building of trestlework. 


From Tehachap Sta- 
tion southward the road follows a rough country, re- 
quiring a great deal of heavy work, till that desolate 
and God-forsaken stretch of sand and sagebrush known 
Mohave 
desert which is thirty miles or more in width, the route 


as the desert is reached. After crossing this 


swings off to the right, passing through a canyon into 
the rough and rugged peak through which the tunnel is 


driven. 


The work of tunneling through the San Fernando 
mountains was one of the most difficult railroad under- 
The San 
Fernando tunnel, as it is called, extends nearly due 


takings attempted in the State of California. 


north and south through the San Fernando range of 
mountains, about six miles north of San Fernando sta- 
tion and twenty eight miles from the city of Los Ange- 
les. It is not cut through a single mountain, as is the 


case with most undertakings of this kind, but runs 


| . : 4 . 
through a succession of ridges and canyons. The entire 

| length is 6,964 feet, or nearly a mile and a quarter. 

| This is exclusive of the heavily graded approaches, which 


The | 
deepest point in the tunnel is 600 feet below the top of 

the 
a trapezoid, only that the top which forms the longest 


aggregate half or three-quarters of a mile more. 


mountain. The excavation is made in‘the form of 
side of the figure, is surmounted by an arch. The width 
of the bottom is fourteen feet, the height of the sides to 
the commencement of each sixteen feet, and the height 
to centre of arch twenty-one feet. The side and top 
are protected by heavy timbers, braced, fitted and spiked 


The 


south approach ascends at a grade of two feet in 100, | : ; : 
: | evidence in the presence of marine fossils. 


until it reaches the mouth of the tunnel, where the road 
strikes a uniform gradient of 71-100ths of a foot in 
100, rising toward the north. At the northern extrem- 
ity it reaches its highest point, and then descends with 
the same incline as the southern approach. Work was 
commenced simultaneously at both ends and at three 
From 


these points inclines were sunk to the level of the road- 


intermediate points on the line of the tunnel. 


bed to further the work of excavation and provide ven- 


The 


tilating facilities when the tunnel was completed. 


tunneling was originally started some distance from the | 
| present face, but the oyerlaying earth caved in so badly 


that it was found necessary to make excavations about, 
sixty feet deep before sufficiently solid earth was found 
Another obstacle which presented itself was an exces- 





sive flow of water, rendering the work of excavation 
not only dangerous, but very expensive. 


Welland Canal Improvement. 


The Buffalo Commercial says: ‘‘Our reports from 
the line of the Welland Canal indicate that fair prog. 
ress is being made on the new cut from Thorold to Port 
Dalhousie. Some delay resulted from the strike in the 
early part of the season. But since a settlement was 
made, all the men have continued steadily at work. 
About 650 stone-cutters are now employed on the canal 
and at the quarries on Queenstown Heights. The 
stone comes out of the quarries in very rough, irregular 
shape, requiring the services gf an unusual number of 
cutters to perform a given amount of work. 

“The impression among those employed on the canal 
is that the stone-work will all be completed next sum- 
mer. After this is done the ditch can soon be made for 
the water. Nearly all the earth-work, excavating and 
grading is finished and the masonry is well advanced. 
Eleven locks are built up to the coping. Campbell & 
Co., who hold the contract for section four, are well 
along with the heavy work at the Welland Railway 
crossing. The large swing-bridge on section seven is 
finished. The tunnel under section eleven is practically 
done. Lobt & Co., contractors for section twelve, are 
now engaged on their tunnel. It will be finished in am- 
ple time. The other locks are in various stages of ad- 
vancement. If the men can be kept at work without 
interruption the prospect is good that the entire canal 
will be ready for business by the time specified in the 
contracts.” 


as 
Origin of our Creat Lakes. 


An exchange says :—Among the most interesting of 
the scientific papers presented at Buftalo was the one of 
Prof. Newberry in regard to the origin of our great lake 
chain. He tells us that at one time Ontario, Erie and 
Huron apparently formed portions of the valley of a 
river which subsequently became the St. Lawrence, but 
which then flowed between the Adirondacks and Appal- 
achians, in the line of the deeply buried channel of the 
Mohawk, passing through the trough of the Hudson 
and emptying into the ocean eighty miles southeast of 
New York. Lake Michigan was apparently then a 
part of a river course which drained Lake Superior and 
emptied into the Mississippi, the Straits of Mackinaw 
being not yet opened. After that, it would appear, 
came the “cold period,” when huge ice glaciers were 
formed in the mountains above what is now the lake- 
chain, and moving southward, scooped out the lakes 
from a plateau previously existing there, gradually 
broadening their basins by grinding away their southern 
margins with an inconceivable power. At length the in- 
tense cold period passed, and the glaciers which had 
before flowed over the watershed in Ohio was so far re- 
duced as to be unable to overtop its summit, but, de- 
flected by it, flowed along its base, spending its energies 
in cutting the shallow basin in which Lake Erie now 
lies. 

The Professor goes on to say that this melting of the 
glaciers was accompanied, perhaps occasioned, by a 
sinking of the continent, which progressed until the 
waters of the Atlantic flowed up the valley of the St. 
Lawrence to Kingston, and up the Ottawa to Arnprior. 
The valleys of the St. Lawrence and the Hudson were 


| connected by way of Lake Champlain, and thus the 
| highlands of New England were left as an island. 


It 


jis also possible that the sea water penetrated to the 


lake basin through the valley of the Mohawk and 


through that of the Mississippi, but of this we have no 


Oi 


NOTES. 


There is at length a prospect of the industrial survey 
of India being taken in hand. 


Eherenberg, the eminent microscopic investigator of 


| Berlin, died on the 27th of last June. 


Capt. Jno. V. Gould, for many years City Engineer of 


| Paduca, Ky., died in that city on the 25th ult. 


The Krupp establishment at Essen, Germany, em- 
ploys 15,500 workmen in all departments, including its 
mines. 

John G. Meigs has contracted with Bolivia for a twen- 
ty years’ lease of all its nitrate deposits, paying an annu- 
al rental of $10,000. 


Steps are being taken at Dubuque to push forward 
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the building of the pontoon bridge at that point as | A Spanish capitalist advocates the connection of Af- | Bureau will urge the matter upon the attention of the 
rica and Europe by a tunnel under the Straits of Gibral- | American people till they shall join the rest of the world 


speedily as possible. 


The great bridge across the Danube on the Prater, at | ter: He desires to obtain for the enterprise $20,000,000, | in the exclusive use of the International Decimal 


Vient 
construction has cost more than 3,500,000. 

There is a saw-mill in British Columbia that cuts 
13,000,000 feet of lumber annually. The product is 


largely shipped to S. America, Australia, and China. 


The machinery for the manufacture of wood paper 
hangings has been so perfected that two hundred thin 
leaves can be slit from an inch of maple or other fine 
grain wood. 

Colorado is at work on a narrow gauge road from 
Floyd Hill, terminus of the Colorado Central to Idaho 
anil Georgetown, with a branch to Central City that | 
will be extended into the Middle Park. 


j 
A company was organized on Oct. 2, in this city to 
build a narrow-gauge raitway from Chicago to Wauke- | 
gan, about 36 miles. It is to be called the North Shore 
Railway and the capital is fixed at $250,000. 

The Northwestern Lumberman says that Cypress is | 
growing into great popularity in the southern and east- 
ern markets, being well adapted and largely used for | 
finishing purposes and the manufacture of sashes, doors, 
and blinds. | 

The National Tube Works Company of Boston, has 


the contract for 300 miles of 4-inch pipe, from the 


1a, will be opened for traffic on the 21st inst. Its 


j Catats and Dover completed, the railroad companies 


and says that, with this tunnel and the one between 


might soon be advertising that they would take passen- 
gers from London to Calcutta ‘‘without change of cars.” 


A telegraph wire has been put across the East River 
at the Brooklyn Bridge for the purpose of transmitting 


messages in connection with the erection of the tempo- 


| rary works and permanent cables. Eleven little offices 


about four feet squrae are placed on the anchor piers, 


towers, etc., for the purpose of receiving and transmit- | 


ting messages. The first cradle rope for the temporary 


work, weighing about 40,000 tbs. was delivered Oct. 5. | 


It is a pleasure to note the prosperous condition of the | 


Milwaukee Bridge and Iron Works. They employ 115 
men, and are now building the Humboldt avenue bridge 
near our city; also getting out iron-work for five bridges 


| 
on the Wisconsin Central Railway, three bridges for the | 


Pennsylvania Rail oad Company, and have the contract 
for the inlet-pipe and crib for Evanston, Ill, as alsoa 
contract for a 300-foot draw-span for the Minnesota 
River. 

We learn from the Engineering and Mining Four- 
nail that the Bethlehem Zinc Company having contract- 
ed for 12,000 tons of ore per year, for five years, from 


Weights and Measures.” This Bureau already includes 
among its members many.of our prominent educators, 
and its numbers are rapidly increasing. An office has 
been opened at 13 Tremont place, Boston, and as soon 
as suitable arrangements can be made, branch offices are 
to be opened in New York, Ph ladelphia, Chicago, and 
other central localities, where all persons interested are 
invited to call or to write freely in regard to any matter 
pertaining to the work of the Bureau 
>> 


Railway News. 





A new survey of the Texas Pacific has been ordereu 
from San Diego, Cal.. to Fort Yuma. 
| There is talk of extending the Eureka & Palisade 
| road (Nevada) south to the Colorado River, about 250 


miles from Eureka. 


A road is proposed from Waco, Texas, eastward 
| , 
| through Fairfield to Palestine, go miles. Money has 


been raised for a preliminary survey. 


A narrow-gauge road is proposed from Monocacy 
Station, on the Philadelphia and Reading Railway, 


Penn., 10% miles south of Reading to Olny. 


The railroad bridge across the Mississippi river at La 


at . oaae | Teens ‘ . 7 Crosse lis argeable h ( Q ore p 
Pennsylvania Transportation Company, now building | the New Jersey Company, have decided to abandon the | rosse, Wis., is chargeable with inducing more profan 


the pipe-line to the seaboard. They build an enameled | 
cap-welded pipe, largely used in hydraulic mining on 





the Pacific slope. 


Next season the Providence and Stonington Company 
will put on their line a new steamer named the Massa- | 
chusetts. She is of 3,000 tons, 325 ft. long at the water 
line, 46 ft. beam or 76 ft. over all, and 15% ft. depth of 
hold. She will be finished like the other handsome | 
boats of this line. 

The highest trestle bridge on the Pacific Coast is the 
one in course of construction across Brown’s Canyon, 
two miles northwest of Freestone, in Sonoma county, 
on the line of the North Pacific Coast Railroad. It will | 
be 135 feet in height from the bed of the canyon, and 
600 feet in length. 


The American Fournal of Science states on the au- | 
thority of Mr. Bell, as the result of the Canadian Pacific 
Surveys, that the hight above sea-level of Lake Winni- 
peg is 710 feet; St. Martin’s Lake, 737 feet; Lake Mar- | 
itoba, 752 feet; Lakes Winnipegosis and Cedar, 770 | 
feet: Lake of the Woods, 1,042 feet. 





A Geodesic Congress is to be held at Brussels this 
month, under the presidency of Dr. Boyer, and it is 
hoped that one very important question may be settled. | 
This question is that of the configuration of the earth‘ | 
and the best means of determining it—a matter which 


1 
| 


| 


interests navigators in the highest degree. 


During the last twenty years the British Government 
has added 573 ships to the navy by building, and has pur- 
chased 44 more. It has sold 110, broken up 125, and 
31 have been lost. The number of Gatling guns in use 
is being rapidly increased. The large ironclads are now | 
armed with them, and several have been lately sent to 


Friedensville mines, on account of the expense for pump- 
ing, which amounts to $4.00 per ton of ore. The 
pumps employed at this mine were among the largest 
mining pumps in the world lifting some 30,000,000 
galls. of water per day 

The Rockford, Ill,, fournal says:—A company of 
government surveyors pitched their tent in the East 
side park on Wednesday. There are in the party two 


observers and one assistant. Lieutenant C. F. Powell | 
| is the leader of the expedition. The object of the sur- 


vey is to ascertain the magnetic elements of this region. 


These observations are being taken in the interest of | s_. nearly to the Sissipoo River 


navigation and the science of magnetic currents. Ob- 
servations had been taken at St. Paul, Wabesha, La 
Crosse and Galena, before the party came here. They 
will remain about a week. 

The staff of John Hopkins University, at present 
consists of the president, six professors, twelve associ- 
ates and twenty fellows. They have been engaged in 
examining candidates for admission the number of 


which, far exceed expectations, many college graduates | 
| having applied for instruction in the laboratories. Lec- 


tures have already commenced and will be continued 
throughout the winter, courses being given by Lowell, 
Child, Whitney, Walker, Hilgard, Newcomb, Mallet, 


| and others, These lectures are open to ladies and gen- 
tlemen not connected with the University. 


Paris owes much of its good health to a lavish use of 


| water. Besides the reservoirs of Menilmontant ne 


Montsouris, there are sixteen other reservoirs on a 
small scale, where water is collected before being forced 
through the 1,500,000 metres of pipes which extend in- 
to even the smallest streets and passages in the city. In 


ity among the raft-riders than any other“ snag” on the 
river. 

The Southern Pacific Railway has commenced a sec- 
tion of 49 miles extending westward from Goshen to 
Los Gatos across the San Joaquin Valley north of Tul- 


are Lake. 


It is expected that the Texas Pacifle Railway will be 
extended from Fort Worth to Weatherford, Tex., by 


June, 1877. There are some heavy grades on this por- 





tion of the line. 


Track is now laid 45 miles north from Yarmouth, N. 
A force has recently 
been put on the northern end of the line between Digby 


and Annapolis. 


The C., R. I. & P. R. R.Company have a corps of 
engineers at work surveying preliminary lines for an 
extension of their road into Guthrie, Shelby and Audu- 


bon counties, Iowa. 


The narrow-gauge road from Columbia to Lewisburg, 
Tenn., 21 miles, will soon be in running order. Its ex- 
tension to Fayetville and thence to Huntsville, Ala., is 
in contemplation. This is a part of the through line 


from St. Louis, via Cairo, to the Southeastern seaboard. 


The Atchinson, Topeka and Santa Fe Railway are to 
build a branch, commencing 15 miles west of Emporia, 
to the Indian Territory line, 100 miles. through Chase, 
| Butler and Cowley Counties. A branch to Eureka, 


Butler County, 22 miles, is also projected. 





Work in the railroad tunnel near San Rafael is pro- 





| gressing satisfactorily, all the men who could work to 
| . 
advantage being employed. At the south end four feet 


per day are made, and at the north end three feet. The 
y 


Malta. | the squares and public places there are fountains which | progress made in September will be much greater than 


An Admiralty notice in the London Gazetfe announ- | 
ces that, in consideration of the special and valuable ser- 
vices rendered by Lieut. Cameron to the cause of science 
in his recent successful journey of exploration in Africa, 
he has been promoted to the rank of Commander in Her 


Majesty’s fleet, such promotion being special and in ex- 
cess of the authorized numbers. 


It is claimed by the English that last year they com- 
pleted the longest bridge in the world, in their East 
India possessions. It consists of sixty-four spans of | 
142 feet each, thus 9,300 feet, or more than one and 
three-quarter miles long. It is all built of brick and 
iron; the masonry amounts to 5,000,000 cubic feet, | 
while the iron girders weigh 6,000 tons. 


The Commissioners of Public Works of Chicago on | 
Oct. 10, approved the bond of J. B. Smith for paving 
Twenty-second street from State to Arnold streets, and | 
for paving West Sixteenth street; the bond of H. L. 
Hawley, for paving Haddock place from Clark to La 
Salle streets ; and the bond of McGinniss & Naylor, for | 


Pacing smoke consumers under the boilers of the City | 
all. 


play daily, refreshing the air. There are sixty-one in 
all. For the washing of the streets and boulevards, 
there are, in addition to the 725 hydrants, 4,593 water 
jets, which the employees have the keys of, and which 
are opened every day in order to sprinkle the streets 
and wash out the gutters, Every morning fresh water 


is thus made use of. There are 2,820 pipes used for | 


in any previous month, 





The grading on the Austin extension of the Interna- 
| tional and Great Northern Railway is now completed 
from Round Rock, the present terminus, to Duval, 
| Texas, 11 miles and track-laying is in progress. Trouble 


in regard to night pay delays the work between Duval 


and Austin. 


sprinkling the streets and pavements, and an immense 


number of sprinkling machines drawn by horses. 


There has been recently incorporated in Boston an 
association of teachers and others interested in the in- 
troduction of the Metric weights and measures, under 
the name of the American Metric Bureau. Art. 2 of its 
constitution reads as follows:—“ The object of this 


| . ‘ . . | 
| Bureau shall be to disseminate information concerning 


The grading of the New Orleans Pacific Railway is 


now completed for 40 miles west of Alexandria, La., 
and about 600 men are at work. The line from Alex- 
andria southeast to Bayou Gonla, where connection is to 
be made with the New Orleans, Mobile & Texas road, 
| is well on toward completion. 


| 


A new bridge has been determined upon at Cedar 


the Metric System; to urge its early adoption ; and to | Rapids, Iowa, to cross the Cedar River just below 


bring about actual introductions wherever practicable. 


| To this end it will secure the delivery of addresses ; 
publish articles; circulate books, pamphlets and charts; 


| distribute scales and measures; introduce the practical | paring and in a short time bids will be received. It is 
and in all proper | expected to let the contract in the November meeting of 


teaching of the system in schools; 


| ways, as far as the means at its disposal will allow, the 


| Ivanhoe Ferry. The estimated cost is $21,000. The 
bridge will consist of four spans of 120 ft. each, and is 
to be 16 ft. wide. Plans and specifications are now pre- 


| 


the Supervisors. 








The Centennial Exhibition. 


BY C. J. MOORE, C, E. 

[Written tor Engineering News } 
INTRODUCTORY, 

PHILADELPHIA, Sept. 29, 1876, | 
ee ; : : . | 
One’s first impresssion after inspecting the principal | 
buildings of the Exhibition is that of the neatness and 
appropriateness of their design and the eminently good 
taste of their decoration. 


With the exception perhaps 
of Agricultural Hall, they are all of fine appearance | 
and some, really handsome buildings. Notably Horti- 
Halls; the general effect of the 


cultural and Memorial 


oO 


latter being g 


vod though the design is rather poor in its | 
detail, and conventional. In decorating with color the | 
true principle has been followed of emphasizing the | 
principal lines of construction and colors of a sub-| 


dued tint; the eye is never offended with glaring con- 


in 


trasts or inharmonious similarities of color; buffs, greys, 
mixed blues and reds, and browns, all of various hues | 
have been used universally, and the resulting effect is 
very pleasant to the eye; pure colors and strong con- 
trasts would not have been so agreeable and would have 
tended to fasten the eye upon them rather than on the 
objects exhibited. The Main Building and United | 
States Building are specially noticable for the general 
good taste of their decoration ; the eye is never forced | 
from an inspection of the objects exhibited to the vari- | 
ous features of the buildings in which they are placed, 
but should such inspection be made it is invariably sat- 
isfactory whether one looks at wall spaces, at roof lines, | 
at columns, at skylights, panels or what-not. 

It is unnecessary in this journal ro give a full descrip- 
tion of the principal buildings for which the reader may 
be referred to many previous notices, chiefly those in 
Engineering during last year and the early part of this, 
but it will be convenient here to give a few particulars | 
concerning them, and the classes of their contents. 

The Main Building is in the form of a parallelogram 
1,880 ft. long by 464 ft. wide, 45 ft. high to the cornice | 
and 75 ft. to the ridge of the roof inside, There are four 
towers 75 ft. high on the corners of the building, and 
between the towers and the central projections there is 
a lower roof introduced of 24 ft. in height at the cornice. 
Che roof over the central part for 184 ft. square is raised | 
above the surrounding portion, and four towers 48 ft. 
square surmount the corners to a hight of 120 ft above 
the ground. The total area enclosed by this building 
is 21.47 acres including 20.02 acres in the ground floor, | 
85 acres in the upper floor prejections and .60 acres in 
the upper floors of the towers. ‘The main promenades 
(one longitudinal and one transverse) are each 30 feet 
wide, and those through the centre of side avenues and 
transepts are 15 ft. wide, all other walks are to ft. wide 
The columns supporting the roof trusses are of channel 
bars with plates rivetted to the flanges and range in length 
from 23 ft. to 125; they number 672 in all, are spaced 
24 ft. apart longitudinally, and have an aggregate weight 
of 2,200,000 Ibs. The roof trusses of an ordinary form 
The 


the ground was 


and girders weigh in the aggregate 5,000,000 Ibs. 
cost of the building was $1,580,000 ; 
graded and foundation laid in 1874, erection of ironwork 
commeaced May 8th 1875, and building completed Feb 
14th 1876. The building was designed by H. Pettit and | 
Jos. M Wilson, contracted for by R. J. Dobbins, iron- | 
work manufactured by Wm Sellers, & Co., and erected 
by the Watson Manufacturing Company. 

Most of the varied products of 30 different nations 
are displayed in this building and its annexes, which 
come under the heads of the first three out of the seven 
departments in which all exhibits are included, viz 
Ist, mining and metallury (subdivided into 30 classes), 
2nd, manufactures (96 classes) and 3rd, education and 


science (50 classes). If all of the exhibits in 


these de- 


partments could be found in this building examination 
and comparison would not be very difficult, but un- 
fortunately they are scattered about in various other 
buildings and a comparison of the various exhibits in 
one department as for instance mining and metallurgy 
necessitates a hunt through more than a dozen different 
buildings in various parts of the ground; this is one of 
the few defective points in the arrangement and manage- 
ment of the Exhibition. 

he next largest building is Machinery Hall, simi- 
lar in design to the main building but decorated in 
somewhat plainer style and with lighter tints. Its length | 
is 1,402 ft., bredth 360 ft., height to the cornice 4o ft. | 


| consists of a long nave 


| the same contractor 
| erected by Bell Bros. 


| annexes are: Ist, the 


| by the city of Philadelphia. 
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and to the ridge of the roofs or ventilators 70 ft. inside, ism and its “colossal bull” surmounted by Colum. 
and the plan is that of two main avenues with a central | bia is fair, yet the details are very conventional anq 


aisle between and an aisle on either side. 


j 
At the centre | 


| of the building is a transept 268 ft. long by go ft. wide, | eagles is too large for height above the ground. The 


familiar in many another place and the scale of the 


containing a tank 16060 ft. with to ft. depth of water | building measures 365 X210 ft, and 59 ft. high, ona 
with a waterfall 35 ft. high and 4o ft. wide supplied from | basement of 12 ft., and over the central portion a dome 
the pumps on exhibition ;—this transept forms the hy- | 


draulic annex. 


The columns supporting the roof trusses | 


are placed in general 16 ft. apart and at a hight of 20 ft. | 
are fixed the hangers supporting the main lines of shaft- | 


| ing, 8in number, running almost the whole length of the | 


building and driven by the now famous Corliss Engine | 


ot 1,400 horse power. 
the close of January 1875 and finished on October rst, 


| and cost $542,300; the exhibition area amounts to about 
The design was made by the same engineers | 
| and architects as the main building and erected by the 
| contractor Philip Quigley, of Wilmington, Del. 


I4 acres. 


The number of nations exhibiting in this building and 
annexes is 14, and their exhibits are divided into 100 


The building was commenced at 


much flattened in outline rises to a height of 150 ft. above 
the ground. The hall is built of a fine white stone of 
good texture, and cost $1,500,000; in the interior aha] 
is designed 237 X83 ft., capable of seating 8,000 persons, 
but at present this is cut up by partitions into various 
smaller rooms and galleries for the purpose of obtaining 
more wall space for the pictures, and this perhaps ac. 


| counts for the ventilation at present in this building 


being decidedly defective. The space being insufficient 
for pictures accepted, the art annex was designed ; from 
whose ingenious brain this collection emanated, of 30 cu- 


bical rooms, each 4o ft. sq., 4 galleries each 100 5, ft. 


classes, and the machinery of no less than 15 others is | 
| exhibited either wholly or in part in the main building, | 


and railway plant, cars etc., for all countries chiefly in | 
| of brick covered with plates or stucco colored light gray 


the carriage annexes to the Main Building, and here is 


another instance of the detective arrangement before | 
mentioned which perhaps is not wholly the fault of the | 
Bureau of Installation who had to consider the expedien- | 


| correspondents in making their arrangements. 


Agricultural Hall is a parallelogram 820X540 ft. and 


crossed by three transepts 


| all covered with Howe truss arches of gothic form. The 

spaces between the transepts and nave are also trussed 
| over but in another style and the eftect of the whole is 
| incongruous and one upon which the architect cannot 


be congratulated. The area included is 10.16 acres ; 


| the building was commenced at the end of July 1375 
| and completed in April this year at a cost of $260,000. 


It was destgned by Jas. Hl. Windrim, contracted for by 


The exhibitions in this building and its three adjacent 


| cy of the moment rather than the conveniences of special | 


and two corridors each 160 X 20 ft. we are unable to state; 
it is unique, and as described by another critic “ laby- 
rinthine”, and the outlines of its plan number 20 differ 
ent walls; it reminds one ofa collection of weaving 
sheds more than anything else. The annex is built 
so as to harmonize with the neighboring Memorial Hall. 
The art exhibits are divided into 60 classes, 12 nations 
exhibit in Memorial Hall, and 15 in the annex. 

Space will not allow of a detailed description of the 


| buildings and structures, over 180 in number, contained 


who built Machinery Hall, and | 
| information from the foreign representations and attend- 
| ants present, who are all friendly, courteous, and ready 


wagon, 2nd, brewers, and 3d pom- | 


ological buildings comprising 21 nations, and their ex- | 
| ous nations, so far as interesting to an engineer (e. g. 


hibits are divided into 100 classes. 

lhe Horticultural is one of the most successful 
ings on the grounds, both in design and erection and is 
intended to be permanent the cost $300,000 being paid 


iron and glass, is in the 12th century Moresque style of 
architecture, and measures 383X193 feet. The main 


floor is occupied by the central conservatory 23 8o ft. 


| and §5 ft. high surmounted by a lantern 170 X 20 ft. and 


14 ft. high. A gallery five feet wide and 20 ft. from the 


On the north 


floor runs all around this conservatory. 


build- | 


It is mainly composed of 4 


and south sides of this main room are four forcing houses | 


each 100 30 ft. covered with carved roofs of iron and 
glass. 


Dividing these forcing houses in the center of | 


each side is a vestibule 30 ft. square, and there are simi- | 
lar ones in the centers of the east and west sides with 


various offices on each side thereof, From these vesti- 


bules ornamental staircases lead to the internal galleries | 


and to the four internal galleries which are each t0oX 


10 ft., surmount the roof of the forcing houses, and form | 


a promenade of 1,800 sq. yds. 


There are terracees 80X20 ft. at each end 


pleted on the first of last April, it covers an area for 


| exhibition purposes of 122,500 sq. feet, was designed by 


H. J. Schwartzman, and contracted for by John Rice. 


The numbers of nations contributing are 16, and their 
exhibits are divided into 4o classes ; this section may be | 
said to be in some respects the least satisfactory of all | 


the Exhibition. 

Memorial Hall containing 75,000 squar efeet of wall 
space for paintings and 20,000 sq. ft. of floor space for 
statues, etc., and the art annex containing 60,000 sq. ft. 


| of wall space and a large area for statues, etc., are both 


intended to be permanent buildings, the former to be 


| used as an Industrial Art Museum, and they were built 
| at the joint cost of the State of Pennsylvania and the 
| City of Philadelphia. 


The architect of the memorial 
hall, Mr. Schwarzman, is not quite so successful here as 
in his Horticultural Hall, for though the general effect 
of the Hall with its sixteen fold gilded spread-eagle- 


and two | 
kiosques, and in the interior eight ornamental fountains. | 
The building was commenced May Ist, 1875, and com- | 





within the grounds of the exhibition nor of their con- 
tents, but the main point of view from which they will 
be considered in these articles is one general and special 
though not detailed, on which a comparison will be made 
between the engineering and analogous exhibits of other 
nations and our own, and also of the respective techni- 
cal educational systems and their practical results. Some 
foreign nations have given us a good opportunity of 
making such comparison which can only result in ad- 
vantage to ourselves, and with the aid of a little French, 
German and Spanish one is able to gather much useful 


to afford any information in their power. 
The exhibits ot natural and finished products of vari- 


minerals, metallurgy and machinery) wil also be passed 
in review in due course. 

An interesting event, no doubt to many of the sub- 
scribers of ENGINEERING NEWS took place on Wednes- 
day evening the 27th inst.—the announcement of the 
awards to the representations of the various nations in 
the Hall of the Judges Pavilion, and by the courtesy of 
the Bureau of Awards, your correspondent is enabled to 
prepare the subjoined lists from galley proofs of the 
lists of successful exhibitors who are all (including the 
Live Stock Exhibition) grouped into 34 classes. The 
comparative popularity of different nations as they were 
called forward one by one to receive their awards was 
well manifested, Brazil and Great Britain were the most 
popular, the former receiving three cheers and the latter 
six! A correct list of'the judges isnot yet obtainable ; 
as soon as it can be had a list of those groups in which 


| the subscribers of the NEWS would be interested will be 


published. cee 
Judges Awards. 


LIST OF AWARDS TO MEMBERS OF THE AMERICAN SOCI- 
ETY OF CIVIL ENGINEERS AND THOSE EXHIBITING 
UNDER THEIR AUSPICES, 


GrRouP 1.—Minerals, Mining and Metallurgy includ- 
ing the Machinery, Metals, Metallurgical Products and 
Processes, Machines, Tools, and Apparatus of Mining 
and Metallurgy, Mine Engineering, Models, Maps, 
and Sections. 

*Barnum, Richardson & Co., Lime Rock, Conn.,—Pig 
Iron for car wheels. 

Cambria Iron Co., Johnstown, Pa..—Raw materials for 
iron manufacture, Iron, and Bessemer Steel rails and 
bars. 

Cogswell, W. B,, Mine La Motte, Mo.—Lead Ore. 

Edgar Thompson Steel Co., Pittsburgh, Pa.—Besseme! 
Steel, Ingots, Rails and Forgings. 

Keystone Bridge Co., Pittsburgh, Pa.—Iron for bridges. 

Morris, J. P., & Co., Philadelphia, Pa.—Blowing Engine 
for Blastfurnace. é 

Otis Iron and Steel Co., Cleveland, O.,—Siemens- Martin 
Steel Boiler Plate. , 
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Pennsylvania Steel Co.. Harrisburg, Pa.—Objects of 
Steel and Steel Ingots. 

Philadelphia & Reading R. R. Co., Reading, ,Pa.—Iron 
Rails and Rail Piles. 

Pheenix Iron Co., Philadelphia, Pa.—Rolled Iron Beams, 
Columns, and Shapes. 

*Roots, P. H., & F. M., vonnersville, Ind.—Rotary 
Power Blower. 

Union Iron Co., Buffalo, N. Y.—Wrought Iron Beams. 

Union Iron Mills, Pittsburgh, Pa.—Rolled Iron Shapes. 

*Witherbee, J. F., Port Henry, N. Y—Combined Water- 
Block Tuyere and Nozzle for Blast Furnaces. 

Wood, De Volson, [foboken, N. J.—Rock Drills. 

Group 2.—Pottery, Glass, Artificial Stone, &c. 

Wampum Cement and Lime Co., Newcastle, Pa.— 
Portland Cement and Artificial Stone. 


Group 14.—Apparatus of Heating, Lighting, Ventila- | 


tion, Water Supply and Drainage. 

Bowditch, Ernest W., Boston, Mass.—Plans for Rural 
Parks for Boston, Mass. 

Group 18.—Railway Plant, Rolling Stock and Appa- 
ratus, Road Engines. 


*Barnum, Richardson & Co., Lime Rock, Conn.—Cast | 


Chilled Car Wheels. 


Burnham, Parry, Williams & Co., Philadelphia, Pa.— | 


Locomotives. 

Danforth Locomotive Works, Paterson, N. J.—Loco- 
motive and Plantation Engines. 

Dickson Manufacturing Co., Scranton, Pa.—Passenger 
and Mine Engines. 


Mason Locomotive Works, Taunton, Mass.—Locomo- | 


tive Engine. 
New York Central R. R. Co., N. Y. City.—Postal Car. 


Pennsylvania R. R. Co., Altoona, Pa.—Postal Car, Rail- | 


road Track, Railroad Switches. 
Philadelphia & Reading R. R., Reading, Pa.—Locomo- 
tives. 


Rogers Locomotive and Machine Works, Patterson, N. | 


J.—Wood Burning Locomotives. 

* Wharton Railway Switch Co., Philadelphia, Pa.—Safety 
Switch and Unbroken Track. 

Group 19.—Vessels and Articles of Transportation, 
(not included in other groups). 


American Dredging Co., Philadelphia, Pa.—Dredging | 


Machines. 

John A. Roeblings’ Sons, Trenton, N. J.—Wire Ropes. 

Group 20.—Motors, Hydraulic and Preventive Appa- 
ratus, &c. 

Birkenbine, H. P. M., Philadelphia, Pa.—Fire Protec- 
tion Apparatus. 

Birkenbine, John, Phila., Pa—Treble Fire Hydrant. 

Dudgeon, Richard, New York City.—Hydraulic Jacks 
and Punches. 

Gun Powder Pile Driving Co., Philadelphia, Pa.—Gun 
Powder Pile Driver. 

John A. Roebling’s Sons, Trenton, N. J.—Wire Rig- 
ging &c. 

Leavitt, E. D., Lawrence, Mass.—Drawings of the Law- 
rence Pump Engine. 

Morris, J. P., & Co., Philadelphia, Pa.—Blast Engine. 
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Drawings, Photographs, and various Publications il- 

lustrating the work of the Society and the progress of 
Engineering. 

GrouP 29.—Horticultural and Landscape Gardening. 

*Weidenmann, J..—New York City.—Plans for Im- 
proving Grounds. 


Note.—Those names to which an asterisk is prefixed 
are not members of the Society, but exhibit under the 
| auspices of thé same. 


AWARDS TO MEMBERS OF THE AMERICAN INSTITUTE OF 
MINING ENGINEERS, AND INCORPORATED COMPAe« 
NIES CONTAINING MEMBERS OF THE SAME. 


| GROUP 1,— 

| Albany & Rensselaer Iron & Steel Co., [2. W. Hunt, 

| Di A: Wendell.| Troy, N. Y.—Bessemer Steel and 
Wrought Iron Rails, Bars, Forgings, Angles, Spikes, 
Nails and Horseshoes. 

Bouve, T. T., Boston, Mass.—Polished porphyries from 

| Massachusetts. 

| Bradford H., Philadelphia, Pa—Quartz rock. 

Burden & Sons, H., [¥. A. Burden] Troy, N. Y.— 

Wrought Iron Bars and Horse Shoes. 

| Cambria Iron Co., [D. ¥. Morrell, Fohn Fulton, D. 

| WN. Fones,| Johnstown, Pa.—Raw Material for the 

Iron Manufacture and Iron and Bessemer Steel Rails 

and Bars. 

| Chemical Copper Co., [7. Sterry Hunt, D. Douglass 
Funr,) Phoenixville, Pa.—Copper Ores and Products, 

Clark, Ed., Great Western Quicksilver Mine, Lake Co., 
Col.—Quicksilver Ores. 

Cleveland Rolling Mill Co., [A. B. Stone, H. & W. B. 

| Chisholm, S. C. Baidwin,| Cleveland, O.—Bessemer 


| 
} 
| 
| 


Steel and Siemens-Martin Steel Rails, Forgings, etc. 

| Coggswell, W. B., Mine La Motte, Madison, Mo.—Lead 

Ores, 

Cooper, Hewitt & Co., [A. S. Hewitt, Ed. Cooper, R. 

W. Raymond,] New York City.— Wrought Iron 

| Beams, Bars, Chains, and Wire. 

| Coxe Bros. & Co., [Z. C. Coxe,] Yeddo, Pa.—Model of 

| anew Coal Breaker, Buildings and Dressing Appar- 

atus, and a Coal Breaking Machine. 

Edgar Thompson Steel Co., [W. P. Shinn, W. R. 
Fones, H. C. Walton,) Pittsburgh, Pa.—Bessemer 
Steel Ingots, Rails and Forgings. 

Edgemoor Iron Co., [ Wm, Sellers,| Philadelphia, Pa. 
—Rotary Puddling Furnace, and Links tor Bridges. 

| Garrison, A., & Co., Pittsburgh, Pa.—Chilled Rolls. 
Gaujot, E., Michigan.—Copper. 

| Goodfellow, Dr. J. M., Cornucopia District, Nev.—Sil- 

ver Ores. 
Hill, S. W., Marshall, Mich.—Native Copper. 
Hitchcock & Blake, [W. P. Blake] Hanover, N. H. 
and New Haven, Conn.—Geological Maps. 
Jones & Laughlin, [/7. A. Laughlin] Pittsburgh, Pa.— 
| Cold Rolled Wrought Iron Shafting. 

| Keystone Bridge Co., Pittsburgh, Pa.—Iron for bridges. 

| Lackawanna Iron and Coal Co., [W. W. Scranton] 

| Scranton, Pa—Bessemer Pig Iron and Wrought Iron 
| Bars. 


*Paulding Keith & Co., West Point, N. ¥Y.—Model of | Lehigh Zinc Co., [B. C. Webster,—Clerc] Bethlehem, 


Davey Pump Engine. 

Sawyer, Edward, Boston, Mass.—Drawings of Boyden 
Fourneyron Turbine. 

*Stout, Mills & Temple, Dayton, O.—Turbine Wheels. 


Worthington, H. R. & Co., N. Y. City—Steam Pump- | 


ing Engines. 

GRouP 25.—Instruments of Precision, Research Experi- 
ment and Illustration, including Telegraphy and 
Music. 

Grant, Geo. B., Boston, Mass.—Tabulating Calculating 
Machine “ Difference Engine. ” 

Henry, D. Farrand, Detroit, Mich.-Current Meter, and 
Inlet Pipe and Strainer for Water Works. 

Group 26.—Architecture and Civil Engineering. 
Clarke, Reeves & Co., Philadelphia, Pa.— Girard Ave. 
Bridge across the Schuylkill River at Philadelphia. 
Meiggs, Gen. M. C., Washington, D. C.—Plans of 
Washington Pipe Aqueduct & Cabin John Creek 

Bridges. 

Shedd, J. Herbert, Providence, R. I.—Hydrant with 
all the necessary appurtenances. 

Group 28,—Industrial and Architectural Designs, Mod- 
els and Decoratives, etc., etc. 

The American Society of Civil Engineers, United 
States—A very large Collection of Models, Plans, 


| 
| 


Pa.—Ores, Spelter, Sheet Zinc and Zine Oxide. 

Loiseau Pressed Fuel Co., [Z. 7. Lotseau] Philadelphia, 

| Pa.—Compressed Fuel. 

| Midvale Steel Works, [Wm. Sellers], Nicetown, Pa.— 

Tubes, Bars, Forging and Castings of Crucible and 

| Siemens-Martin Steel. 

| Miller, Metcalf & Parkins, [2. Miller, Wm. Metcalf | 

| Pittsburgh, Pa.—Crucible Steel for Tools. 

Niblock, Zimmerman and Alexander (¥. S. Alexander) 

| Brazil, Ind—Compressed Air Coal-Cutting Machine. 

Otis Iron and Steel Co. (.S. 7. Wel/man) Cleveland, O. 

| —Siemens-Martin Steel Boiler Plate. 

Park Bros. & Co. (¥. Park Fr.) Pittsburg, Pa.—Cruci- 
ble Steel Boiler Plate and Bars. 

Parsons, C. B., St Joe Mine, St. Francois Co., Mo.— 
Mass of Galena. 

Passaic Zinc Co., New York City—Ores, Spelter, Sheet 
Zinc and Castings and Zinc Oxide. 

Pennsylvania Lead Co. (E. F. Zurich) Mansfield Val- 
ley, Pa.—Refined Lead. 

Pennsylvania Steel Co. (C. O. Parsons) Harrisburg, 
Pa.—Steel and Steel Ingots. 

Philadelphia and Reading R. R. Co. [W. &. C. Cone, 
W. Lozenz, T. B. Gowen] Reading, Pa.—Iron Rails 
and Rail Piles. 
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Pheenix Iron Co. [7. C. Clarke] Philadelphia, Pa.— 
Rolled Iron Beams, Columns and Shapes. 

Pottstown Iron Co. (MZ. P. Fanney] Pottstown, Pa.— 
Wrought Iron Plates and Bars. 

Rand, T. D., Philadelphia, Pa.—Minerals. 

Reese, Graff, & Woods [F. Reese} Pittsburg 


Br 


Pa.— 
Wrought Iron and Steel Bars and Horseshoes 

Schuylkill Copper Co. [C. M. Wheatley) Pheenixville, 
Pa.—Copper and Copper Ores. 

Shelby Iron Co., Alabama,—Pig Iron. 

Tatham & Bro. [W. B. Brodie, Kirchhoff Fr.| Phila- 
delphia, Pa.—Sheet Lead and Tin-lined Lead and 
Iron P‘pes. 

Taws & Hartman [¥. Mf. Hartman] Philadelphia, Pa. 
—Blast Furnace Apparatus 

Union Iron Co., Buffalo, N. ¥.—Wrought Iron Beams 

Union Iron Mills, Pittsburg, Pa.—Rolled Tron Shapes 

Washburn & Moen Co, [C. 1. Morgan] Worcester, 
Mass.—lIron and Steel Wire. 

Weimar Machine Works [P. ZL. Wermar] Lebanon, 
Pa.—Blowing Engines and other Blast Furnace Ma- 
chinery. 

Wilder, J. T., Chattanooga, Tenn.—Collection of Mar- 
ble and Ores. 

Witherbee, T. F., Port Henry, New York—Combined 
Water-Block Tuyere and Nozzle, for Blast Furnaces. 

Woodstock Iron Co. [A. ZL. Tyler] Anniston, Ala.— 
Iron Ores, Pig Iron for Car Wheels, and Spiegel. 

Group. 18.—Pennsylvania Steel Co., Philadelphia, Pa, 
—Railway Switches. 

Philadelphia and Reading R.R. Co., Reading, Pa.—Lo- 


comotives. 

Group. 20.—Birkenbine, John, Philadelphia, Pa— 

Treble Fire Hydrant. 

Sellers, Wm. & Co., Philadelphia, Pa.—Injector. 

Sellers, Wm. & Co., Philadelphia, Pa.—Shafting Coup- 
lers & Hangers 

Jones & Laughlin, Pittsburg, Pa.—Shafting, Hangers, 

Pulleys, etc. 

Marion Machine Works, Lebanon, Pa.—High Speed 

Blowing Engines. 

GROUP. 21.—Machine Tools—Wood, Metal, and Stone. 
Burden, H. & Sons, Troy, N. ¥Y.—Horseshoe Machine 

Model. 

Sellers, Wm. & Co., Philadelphia, Pa.—Steam Ham- 
mers and Machine Tools. 

NoTr.—The names of members of the Institute in 
companies which have received awards are indicated by 
italics and enclosed in brackets. 

A supplemental list of awards containing a few addi- 
tional names will shortly be printed by the Commission, 
and also the correct list of the judges which will both be 
transferred to this journal so far as interesting to its 
readers. 





oR 
The Cost of the British Museum. 





The Trustees of the British Museum have just issued 

a return of the total expenditure on that institution 

since its foundation in 1753 up to the end of March, 

1875, nearly a century and a quarter. The charges are 

classified under their distinct heads, and show the entire 

| expenditure during that period, with the following in- 
teresting results, For the staff and the buildings to- 

gether, $18,108,655; for new buildings and repairs, 

$6,500,425; for rates and taxes, $207,360. The charge 

| for the staff alone during the entire period, for salaries, 
wages, police, and pensions is $7,369,935 (this item in 

1874-’5 reached the sum of $275,080). From the staff 

and building charges also must be deducted the cost of 

bookbinding and preparing and printing the catalogues, 

etc., all of which is executed on the premises, and also 

the sum of $32,080 for the publication of the cuneiform 

inscriptions. In contrast to the seemingly enormous 

sums expended on the staff, etc., is the comparatively 

small sum expended on the collection itself. During 

the corresponding period the entire cost of purchases 

| amounts to $5,354,67¢, or considerably less than one- 
third of the cost of maintenance. The expenditure in 

antiquities, including excavations, has been in Assyria, 

$90,540; in Ephesus, the large sum of $1,838,165; on 


manuscripts, $600,160; on music, maps, and books, 
$1,614,565. These sums do not, of course, represent 
the intrinsic worth of the collection, as from gifts from 
| private individuals, and also from the fact that all En- 


| glish modern publications are by law obtained free, the 
| true value of the collection is almost incomputable. 
| 
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[IMPROVEMENT OF RIVERSIDE AVENUE, 


Department of Public Parks, 36 Union Square, New York. 
SPECIFCATIONS,. (Continued from page 326.) 


(m). Each pipe shall be subject to all tests ordered by the said Department, 
and all information required as to the material, place of manufacture, methods 


of forming, burning, and glazing said pipe, shall be fully given, to the satis- | 


faction of said Department. 
26. All pipes are to be excavated for and laid true in line and grade 


throughout, according to the lines and grades furnished from time to time. | 


The ends of the pipes shall abut against each other, and in such a manner 
that there shall be no shoulder or unevenness of any kind along the bottom 
half of the Sewers on the inside. 
Sach ieles (a). Each joint, as the pipes are laid, is to be fitted with a collar or ring, 
withaco! Which shall lap equally the ends of such abbutting pipe; the lower half of 
lar the said collar shall in all cases be whole and unbroken, and the upper half 
shall not be in more than two pieces; 
pipes is to be as uniform as possible, and to be thoroughly filled with the 


best hydraulic cement mortar, made of equal parts of cement and clean, | 


sharp sand, thoroughly mixed dry, and water enough afterwards added to 


give it proper consistency, and in small quantities, and used as soon as made; | 
Joint to be the joint is to be carefully wiped and pointed inside and out, and all mortar | 
wiped and that may be left inside to be thoroughly cleaned out, and the pipe left clean | 
When required, strips of pine or spruce plank shall 


pointed. and smooth throughout. 
be furnished, six inches wide, one and one-half inches thick, and two feet 
Founda 
ae and the pipe to rest thereon, and the price paid for foundation plank will be 
allowed therefor. 

How filled 


rodna : 
frounc. provided in these specifications. 


to prevent the moving of the joints. 
Pipe to b« 
first fitted 


a ted together dry on the surface, and matched, so that, when jointed in the 
c . 


trench, they form a true and smooth line of tubes ; and in no case shall they 
be lowered into the trench until the same is done. 

(2). All branch pipe, connections, and pipe of whatsoever kind, shall be 
excavated for, fitted, and laid as above described. 


Branch 
pipe. 
Hub 

$ pig ot jointed evenly and smoothly, in the same manner as described above. 

+ (f). No walking on or working over the pipe after they are laid [except 
=“ agg ss as may be necessary in tamping the earth and refilling] will be allowed, until 
pipe. there is at least thirty inches of earth over them. 
Pipe to be 
cleaned as 


laid 


and 


through 
Mouth (4). The mouth of the pipe shall be carefully protected from all blasts, 


enant - and the excavation, in all cases, shall be fully completed at least twenty feet 


ot 


vent all earth or other substances from washing in. 
Engineer 
to be 


ent 


pres 


when 


the Contractor must notify the Engineer, who will thereupon direct an as- 


pipes. are sistant or inspector to be present on the work when the pipes are to be laid; | 


and it is further expressly understood, that at no other time will such laying | oitrwise and depth shown 
| ordered, it . 


laid 


be proceeded with, 


Payment 27. Where pipes are required to be laid through the wall, the price per 


for pip 
through 
wall, f Re. 

ry around it, so as to prevent settlement or injury. 


28. In the construction of brick masonry, none but the best quality of 
whole North River bricks, burned hard entirely through, will be used ; they 
are to be culled as they are brought upon the ground, and all bats and all 
bricks of improper quality are to be immediately removed from the work. 

(a). The bricks are to be thoroughly wet by immersion immediately be- 

fore laying. 
“ nade as described in these Specifications, on its beds, ends, and sides, at one 
operation, In no case is mortar to be slushed or grouted in afterwards. 


Brick ma- 
sonr 
quality 
bricks. 


Vy 


Brieks to 
+) 


We iM 
tore ty 


(4). The bricks are to be neatly and truly laid by line, and the joints to be | 


carefully struck on the inside. The bonds in all cases to be formed as 


shown on the sections. 


(). All fresh work must be carefully protected from injury in any way. 


'- No wheeling or walking on it will be allowed on, and any portion injured 
must be relaid by the Contractor. 

(@). All brick-work, as it progresses, must be racked back in courses, and 
in no case will it be allowed to be toothed, unless by special permission, in 
writing from the Engineer. 

tar 29. All mortar is to be composed of one part of fresh-ground hydraulic ce- 


v made ment, of the best quality, and two parts of clean, sharp sand, entirely free | 


from loam. It is to be carefully and thoroughly mixed dry, and a sufficient 
quantity of water is to be afterwards added to make it of good consistency. 
[he mortar is to be mixed in no greater quantity than is required for the 
work in hand, Any excess that may be left over at night, or that may have 
been standing longer than two hours, is not to be re-tempered and used in 
any way. 

No mortar of improper quality will be allowed to be used in the work. 

30. All cement furnished by the Contractor will be subject to inspection 


Cement, 
rality 


nd test. 
diately removed from the work. 

I'he Contractor will be required to furnish the Engineer or Inspector full 
facilities for examining and testing all cement brought upon the ground, and 
the Engineer is to decide upon the character and _ severity of the test to be 

ro *Pplied. 

' When cement is accepted, if not immediately used, it must be protected 
the from the weather and kept dry, and in no case will it be allowed to be plac- 
eather. ed upon the ground without blockings under the barrels. 

\]l mortar must be mixed in a proper box made for the purpose, and in no 
e upon the pavement or ground. 
Both Cement and sand are to be, in all cases, measured in the proportions 
required, 
_ When necessary, in the opinion of the Engineer, cement alone, without any 
‘admixture of sand, will be used. 
31. Where concrete is required, it shall be composed of one part of mortar 
nate in the proportions above described) and two and one-half parts of 
sharp gravel, or of clean stone, free from dust or dirt, and broken so 
ass in every way through a two-inch ring. 


ca 


above 


ENGINEERING NEWS. 


Dirty 


| masonry. 


the space between the ring and the | 


long, and laid transversely with the trench, one on either side of the joint, | 


(6). When the pipes are in place, earth shall be filled in in the manner 
Every third pipe shall be filled around so as | 


(c). All pipes, previous to their being lowered into the trench, shall be fit- | 


(e). When hub and spigot pipe are used, they shall be laid, fitted, and Mascury 


length &c. be furnished of good, sound pine or spruce, free from shakes, 

| Of plies, 
(g). The interior of the pipe shall be carefully freed from all dirt, cement | = 

and superfluous material of every description, as the work proceeds, for | 

which purpose a disc-mould or plate attached toa rod sufficiently long to pass | 

two joints from the end of the pipe last laid. shall be continuously worked | 

| Pile shoes 


in advance of the laying of the pipe; in all cases the mouth of the pipe shall 
be provided with a board or other stopper, carefully fitted to the pipe, to pre- | 


(7). When the trench is properly prepared for, and before laying the pipe, | 
‘ lineal foot bid and paid for furnishing and laying pipe will include all expense 


of properly laying such pipe, and thoroughly and carefully fitting the mason- | 


Every brick is required to be laid in a full joint of mortar, | 


| Founda- 


and test before it is used, and if found of improper quality, must be imme- | 


It shall be quickly and | 
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Layers, thoroughly mixed, in a box made for that purpose, and deposited in layers of 
not less than four nor more than nine inces in thickness, and may be settled 
ae its place by slightly ramming sufficiently to flush the mortar to the sur. 
ace. 

When in place, all wheeling, working, or walking on or over it must be 
prevented until it is sufficiently set. 

Peake: When connection is to be made with any layer, set or prrtially set, the edge 
tions. of such layer must be broken down, so as to make the joint fresh and 
close. 

All gravel and broken stone that is dusty or dirty will be required to be 
stone, &c, thoroughly screened and washed before it can be used; and such piles or 
heaps as have any admixture of dirt, stones above the size specified, will be 
wholly neglected when so delivered upon the work. 

32. When rubble stone masonry is required, the walls will be of the height 

and thickness shown on the plan of the work. 
é ! The stone used must be of good quality, clean and free from all checks or 
and size of defects, of good bed and build, and of such general size as may be specified. 
How laid. The wall is to be laid true and by line, with the stones on their natural 
beds, and in full beds of mortar, made as described in these Specifications. 

No dressing or tooling is to be done upon any stone after it is in place. 

All the joints are to be thoroughly filled with mortar, and the courses 
properly leveled up. 

A proper alternation of headers and stretchers is to be made, in order to 
secure thorough bond throughout. 

The top of the wall is in no case to be plastered. unless so ordered. 
Founda- 33- When required, foundation stones are to be furnished and laid. They 
on stone. must be sound and of good quality, and of such general dimensions as may 
be specified. 

34. Where dry wall is necessary, it must be well and truly laid, and by line. 
Every stone must havea fair and even bearing, and the courses be well 
bonded. 

All joints and crevices to be thoroughly pinned and wcdged. 

The stone must be of the tharacter and quality described in Section 32, 

35. Mason work of all kinds shall cease on the first day of December in 
a each year, unless the Department of Public Parks shall otherwise direct, by 
the ist of Written notice, and then only for such time as may be therein designated, and 
Dec’mber. no work shall be resumed before the time appointed by said Department; 
and the same requirements shall hold in the laying and fitting of sewer-pipes 
of whatever nature, and in the setting curb and gutter, and laying flagging. 

All masonry shall be covered ane protected from frosts by and at the ex- 


No work- 
| ing on it, 


Stone 


Quality 


Bond. 


Dry wall, 


Mason 


| Protected. Hense of the Contractor, to prevent injury from water or from freezing. 


Piles; size 36. Wherever Piles are required for foundations, or elsewhere, they shall 
They shall 
not be less than twelve inches diameter at the butts, properly sharpened and 
shod when required, and shall be driven with a hammer of not less than fif- 
teen hundred pounds in weight, and with a fall not to exceed fifteen feet in 
height, and driven until the pile shall not yield more than one-half an inch 
under the blow, unless otherwise directed. The tops to be sawn or cut off 
truly and evenly to the grade furnished. 

(a). Cast-iron shoes for piles with a wrought-iron spike, three-fourths inch 
square, eleven inches long, cast in, weighing twenty pounds, will be used 
whenever directed. 

(4). When Sheet Piling is necessary and intended to remain, it shall be 
furnished of good pine or spruce plank, of the length, width, and thickness 
shown on the plan of the work; it shall be sound, free from cracks, shakes, 
and sapwood, and driven to the depth and in the manner required. 

(c). The plank shall be tongued and grooved, if necessary, to the width 
The plank shall be driven with the ram so as not to 
crack or split. Where sheet piling is rendered necessary, and used only in 
prosecuting the work, no allowance will be made therefor, and it shall in all 
cases be drawn as the work progresses, unless otherwise ordered by the said 
Department, is which case the sheet piling so ordered to be left in the trench 
will be measured and allowed for at the same rate as foundation plank. 

37. Foundation timber, of good pine or spruce, shall be furnished and 
—_ um-  Jaid where required, all as shown on the plan of the work; the timber shall 
er, : . » . » 

be sound and free from sap, without cracks or shakes, and squared to the 
dimensions required throughout its entire length. When placed upon piles 
it shall be tree-nailed to each pile with good seasoned oak or locust treenails 
of the length and size shown. Where bolts are required, they shall be fur 
nished of good wrought-iron, headed and sharpened when required, of the 
size and length shown on said plans, with wrought-iron nuts and washers. 

(a). Foundation plank, of good pine or spruce, shall be furnished and laid 
in the manner shown on the plan of the work; they shall be of the length, 
width, and thickness there shown, and tree-nailed, as above stated or spiked, 
as the Engineer may select, to the foundation timbers, with the best quality 
of wrought-iron nails, or spikes, of the size and’ length therein specified, and 
at such points, and in such numbers as may be designated. 

(4). When it may be necessary to lay foundation boards or plank, they 
shall be of the kind and quality above described, and cut and laid in the 
manner designated, 

38. Brick manholes shall be built at such points as said Department shall 
direct, of the form thickness, and in the manner shown by plans. The brick- 
work will be carried up to the grade directed by the Engineer, and from 
templets correctly made and set at top and bottom, whence not less than 
eight lines are to be drawn, The work in all respects to be of the quality 
required in these Specifications, as heretofore stated for brick-work. The 
joints to be neatly struck and pointed on the inside. 

(a). The foundations of these manholes will be of stone or brick masonry, 
or concrete laid in cement, as said Department may direct, commencing 
not less than twelve inches below the line of the inner bottom of the Sewer 
at that point. 

Wrought-iron rods, of good quality, of the size, length, and shape required 
for steps, are to be built in where shown on said plan, and the top of man- 
hole to be fitted to receive the iron head and cover, which will be put prop- 
erly in position as each manhole is finished. 

(4). The above-described manholes are in all cases to be fully and com- 
pletely built, and fitted with their covers, as the work progresses, and as each 
is reached ; and the Sewers will not be allowed to be laid down beyond or in 
advance of any uncompleted manhole, 

39. Inlet Basins are to be built where shown on plan, or at such other 
points as shall, during the progress of the work, be directed. 

They are to be constructed in accordance with the plans, and with such 
foundation as shall be directed. They are to be of brick, conforming in all 
respects to the Specification for brick-masonry. Their foundations are to be 
of brick, stone, or concrete, as may be directed. They ate tg be fully and 
completely built, and fitted with their gratings and frames as the work 
progresses, 

40, Cast-iron frames, with gratings, for inlet basins, and cast-iron frames,, 
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with covers for manholes, are to be provide, in all respects in accordance | 
with the plans. The price per pound for these will include their proper fit- 
ting and permanent placing in position. | 

Basins,etc 41. Should any basins, inlets, drainage-ways, or other constructions be re- 

jn stone quired to be built in stone, either in connection with the wall or at other 

amsenry- points, they will be constructed according to the plans furnished, and as pro- 
vided in the specifications for stone masonry. This work will be paid for at 
the price bid for rubble masonry, in cement or dry, as the case may be. 

Iron pipe 42. Cast-iron pipes or conduits are to be provided and put in place, in all 

or condu- respects, in accordance with plans. The price per pound is to include their 

its. proper fitting and permanent placing in position. It is also to include such 
inting upon them as shall be required. 

Quality of 43. Alliron, whether wrought or cast, furnished for any part of the work, 

iron. must be of the best quality, free from all defects in workmanship and from 
all impurieties. 

Sewers, 44. During the progress of the work, and until the full completion thereof 

os — the sewers, basins, culverts, and connections are to be kept thoroughly 

tial cleaned throughout, and left clean. | 

Wheel- 45. The road-beds shall be shaped to the lines and grades directed. 

way. (a). The road-beds shall then, wherever directed, be rolled with rollers 

Road-bed weighing not less than two tons, sufficiently to compact the material to the 
satisfaction of the Engineer. 

cialis (6). The stone for foundation is to be sound and durable quarry stone 

tion stone. from seven to ten inches in depth, not to exceed fifteen inches in length, and 
generally from three to eight inches in width. These stones are to be de- | 
posited upon the roadway, and evenly adjusted, so as to form a pavement in | 
which the stones are well and compactly brought together, to the satisfaction | 
of the Engineer. 

Founda- (c). Upon the top of these stones, are to be spread finer rubble and quarry 

tion sur- chips, sufficient to fill and smooth over the interstices of the surface; but 

facing- care must be taken not to fill up the cavities of the lower portion of the rub- 
ble-bottom, which must have a cellular character, to facilitate drainage. 

With this material is to be intermixed a quantity of gravelly earth or hard 
pan, to the extent that shall be directed, and the whole being moistened by 
sprinkling, is to be rolled with rollers of a weight that shall be directed. 

The rolling shall be thorough, and continued so as to close all interstices 
of the surface of the rubble foundation. 

Depth of (d). The top surface of the road bottoming described above shall be, 

bottoming when complete, full six inches below the finished road surface, as shown on 
plans ; and provided that the whole depth of said foundation bottoming ma- 
terial be not less than ten inches, the Contractor may, with regard to his 
own profit, adjust the depth of the foundation stones, and the level of the 
road-bed, so as to use the quarry stones to the best advantage, always main- 
taining the required elevation of the surface of said bottoming. 

(e). In each stage of this work, sufficient labor must be provided to ac- 
complish the specified result to the satisfaction of the Engineer. 

Gravel. (7). Upon the surface thus prepared is to be spread the first layer of gravel. 
This shall be sufficient to make a depth of two inches when rolled. It shall | 
be well moistened and rolled. 

There shall then be applied a second layer of gravel, also sufficient to | 
make a depth of two inches when rolled. This layer shall also be well 
moistened and rolled. 

The gravel for the two layers above described shall be clean and free from 
loam and dirt. The particles of which it is composed shall be of sound, 
hard and durable stone, and it must, in all respects, be approved by the En- 
gineer before being used. 

The rolling of both layers shall be done with rollers of a weight to be ap- | 
proved, and to the extent that shall be directed. 

(g). The top layer of gravel shall then be applied, which shall be in depth 
sufficient to bring the finished surface of the roadway to the final lines and$ 
grades. The depth when finished of this top layer of gravel shall not be | 
less than two inches. 

This top layer of gravel shall be of the sort known as ‘Roa Hook” 
gravel, or of a quality equal to that gravel in strength and other character- 
istics. 

It is to be thoroughly rolled until the surface of the roadway becomes 
smooth and compact. 

All the gravel used for the drive shall be composed of stones, generally 
measuring from one to one and one-half inches in diameter, with only such 
admixture of finer particles as shall be approved. 

Sprink- (2). During the progress of rolling, the road shall be kept well moistened | 

ling. by the use of sprinkling carts or wagons, the amount of water to be applied 
being as shall be in each case or stage of the process directed. 

Rolling. (7). Each of the strata of the pavement is to be rolled until, in the opin- 
ion of the Engineer, it is properly complete. 

The rollers shall be of a construction and weight approved by the En- 
gineer. | 

(7). If directed by the Engineer, at any point, an addition to the top layer 
of gravel shall be made of stone screenings or other suitable material, ap- 
proved by him, in quantity sufficient to compact and properly consolidate 
the surface. 

Pavement 47. The road-bed shall be brought to the sub-grade directed, which shall ! 

ofride. be fifteen inches below final surface. | 

(a). It shall then, if so directed, be rolled with rollers, as specified for 
carriageway, sufficiently to compact the material to the satisfaction of the | 
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Engineer. 
on (6). There shall be deposited thereon gravelly or sandy loam, approved by | 
tion mate- the Engineer, in such quantity as to bring the surface within six inches of | 
rial, finished grade. This shall then be rolled so as to compact its surface, as | 


shall be directed. 
Gravel for (¢). Upon this shall be placed gravel, sufficient to bring the ride to the | 
ride. established grades and lines. 

This gravel shall be of a quality to be approved by the Engineer, and 
shall be screened from all stones measuring more than one half of one inch 
in any direction. 

This gravel shall then be rolled lightly, but sufficiently to compact it mod- 
erately, and to bring its surface to the established grades and lines. 

Pavement 48. The walk surfaces are to be brought to the sub-grades and lines di- 

of walks. rected, and, if required, are to be rolled till well compacted, to the satisfac- 
tion of the Engineer. 

Founda- (a). Quarry stones are then to be filled in to the depth of six inches, 

tion stone. placing the smailest on top. These stones are to be so placed as to lie well 
together; upon their surface is to be put a layer of finer quarry chips or 
other approved material, which is to be sufficiently compacted to prevent 
the gravel from running through to the loose stone below. 

(4). This surface is to be sprinkled and rolled. 

Gravel, (c). Gravel two inches in depth is then to be spread, sprinkled and _ rolled 
sufficiently to secure a good surface, to the satisfaction of the Engineer. 


| 
| 


| Blue stone 
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The gravel used must be fine, the particles generally not exceeding one- 
half of one inch in any direction. In spreading the gravel, the larger stones 
are to be kept to the bottom. by raking them forward. 

Sufficient labor must be provided to accomplish this result satisfactorily 

The gravel used for walks must be the same, except as to size of particles, 


, : I 
as that hereinbefore specified for the top layer of wheelway of drive. 


comes 49. All the gravel used, whether for drives, roads, rides, or walks must be 
tion Bp Clean and entirely free from loam or dirt. The particles of which it is com- 
gravel. posed must be of sound, hard, durable stone. Its color must be satisfactory 


to the Engineer. Samples of the gravel proposed to be used, must be sub- 

mitted to, and approved by, the Engineer, before delivery upon the work. 
Prices to 50. The price bid for pavement of either drives, roads, rides, or walks will 
be for full be in full, in each case, for fusnishing all stone, gravel, and other materials 
— and implements, and all labor requisite to fully comply with these Specifica- 

; tions, and to complete the pavements in every respect. 

Gutters. 51. Where so required, gutters shall be laid of quarry stone of gneiss, 
trap, or granite. These stones are to be from eight to twelve inches deep, 
from three to five inches wide, and not less than eight inches long. They 
are to be roughly shaped, sufficiently to fit compactly together. They are 
to be bedded upon a well rammed layer of gravel, sand, fine quarry chips or 
coal ashes, not less than one foot in depth. They are to be laid by hand 
truly and evenly, and rammed to a firm bed, so that their surface shall con- 
form to the lines and curves directed. All interstices are to be filled with 
fine stone chips, sand or gravel. 

(a). The price bid for gutters, will be in full for furnishing all materials 
and labor, and laying, ramming, and finishing the gutters. 

52. These are to be of sound and durable granite, of a color and quality 
to be approved by the Engineer. They are to be seven inches in width on 
top, and of uniform depth, not less than twenty inches. They are to be in 
length, not less than five feet, except where special lengths are ordered, in 
which case, the lengths are to be as ordered. The stones are to be straight 
lined, without wind, and to be free from bunches or depressions. They are 
to be peen-hammered on top, and three inches down on back. The front to 
be cut smooth, and to a fair line, and with no projections or depressions ex- 
ceeding one-half inch from the working lines, to a depth of twelve inches 
down from top; the rest of the front and the back of the stones to be point- 
ed off roughly, but the stones to be in no case less than seven inches in 
thickness. The ends to be squared and jointed to the full depth of the stone, 
so that when laid, they shall make joints, not to exceed three-eighths of one 
inch. 

Géente 53. At the ends of tree-plots, and at such other points as shall be directed, 

curb angle the granite curb will be provided and set in special length, with joints cut to 
stones, the angles shown on plan, and with faces dressed as directed. 

Except as to the lengths, the angles at joints and the face dressing, these 

special angle-stones are to conform to the specifications herein made for 

granite curb. These angle-stones will be measured upon the longest top 


Granite 
curb. 


edge. 
Blue stone _ 54 These are to be sound and durable, of the best quality of blue stone. 
curb, They are to be in lengths of not less than three feet, except where special 


lengths are ordered, to be five inches in thickness for the full depth of the 
stone and twenty inches in depth for the entire length of the stone. The 
top of the stone to be cut either to a bevel of one inch or square with the 
front, or to such other bevel as may in each case be directed, and to have 
sharp and perfect edges, both front and back; the front to be cut smooth 
and to a fair line, without winding, and with no projection or depression ex- 
ceeding one-half inch from the working line, to a depth of twelve inches 
from the top. The bottom to be roughed off parallel to the top to the full 
thickness of the stone. 
The ends from top to bottom to be truly squared and dressed, so that 
when laid they shall make joints not exceeding three-eighths of one inch. 
Bluestone 55- These are to be of the best quality of blue stone, sound and durable. 


| edgings. They are to be in lengths of not less than three feet, except where special 


lengths are ordered, to be two inches in thickness for the full depth of the 
stone, and twenty inches in depth for the entire length of the stone. The 
top of the stone is to be cut smoothly, without bevel, and must have sharp 
and perfect edges, both front and back. The front to be cut smooth, and to 
a fair line, without winding, and with no depressions or projections exceeding 
one-half inch from the working: line to a depth of two inches from the top. 
The bottom to be roughed off parallel to the top for the full uhickness and 
length of the stone. The ends from top to bottom to be truly squared and 
dressed, so that when laid they shall make joints not exceeding three-eighths 
of one inch. 
56. Should blue stone edging be required, with ends not squared to the 
edging of top, and of special form, they shall be furnished and laid in accordance with 
plans and directions. Except as shown by such plans and directions, they 
shall conform in all respects to the specifications for blue stone edging, as 
herein made. 
Circular 57. The corner curbs to be in lengths, as directed, to be dressed to the 
corners. curve that shall in each case be directed, to be of the same thickness at 
joint as provided for the straight curb, and to be straight on the back. In all 
other respects to be dressed as specified for straight curb, and to be of the 
quality specified therefor. The length to be paid for shall be that measured 
on the curved top edge of each stone. 
Method of 53+ All the curb and edging stones to be laid truly to the lines and grades 
setting given, with joints not exceeding three-eighths of one inch, to be back-filled 
curb and and backed up with at least one foot of clean sandy material, or clean coal 


forms. 


edging. ashes, free from clay or loam, and well rammed. 
All the stone to be set so as to show the front to the depth in each case 
directed. Where theré are curbs meeting other curbs, the points of junction 
' shail be set with joints not exceeding there-eighths of one inch, and the 
stones shall be cut to the lines and angles in each case directed 
Price to 59. The price bid for curb or edging stones will be in full for furnishing 
inciude all al] the materials and labor requisite to permanently set the stones in place, 
me apa including excavation of trenches, back-filling, and fitting, and all work ne- 


cessary fully to comply with these Specifications. 

he 60. The flagging to be of the best quality of blue stone, free from cracks 

Flagging. or shakes, to be not less than two feet in length, and of an uniform width of 
four feet, and to be in no place less than two and one-halt inches thick; to 
be smooth and even on the upper surface, the sides to be dressed clear of 
drill or chisel holes, and square with the upper suiface for at least one inch 
down. The joints to be dressed so as to make joints not exceeding one-half 
of one inch. The corners to be square. 

The stone to be bedded in four inches of clean, gritty earth, or clean coal 
ashes, free from clay or loam. 

The stone to be laid truly to lines and grades given, with close joints, not 
exceeding half an inch, with a true and even surface, the joints to be closed 
up with wet earth, and left clean on the surface. 

(To be Continued.) 
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Water Works, Ancient and Modern.* 


BY E, H. D'AVIGDOR. 
(Continued from page 428.) 


[he third method lies between the two others. 
‘ 


It is 
the favorite and well-known English plan (also adopted 
in the South of France), of closing a valley by an em- 
bankment, thus forming an artificial lake, and storing 
the water for future use. Front this point a main, con- 
duit, or aqueduct carries the water to a distributing res- 


This 
It is based on 


ervoir in the same way as in the case of springs. 
system has some decided advantages. 
the correct principle on which Belgrand and other writ- 
ers on sanitary subjects have laid much stress, that there 
must always be too much water for there to be enough. 
This principle does not imply that waste is necessary ; 
it only expresses in a few words that there should always 
be a very large margin of supply over and above all 
calculations based on averages to provide for droughts, 
fires, flushing the sewers during epidemics, and other 
I need hardly say that, by the English 


system, all the water falling on a certain area is employ- 


contingencies. 


ed for useful purposes, except the portion which neces- 

The 
lo ; 

supply, therefore, no longer depends on one single 


sarily evaporates or percolates into the ground. 


spring, but on the rainfall over a more or less extensive 
district, and an immense reserve being established, the 
water supply to the city can be kept up regularly even 
during periods of prolonged drought. The reservoirs 
are therefore constructed with a capacity of from 150 
to 250 days supply, and the embankments attain an 
immense height. Thus, the bank of Yarrow reservoir 
is 50 ft. high, and many others exceed these dimensions. 
The well-known Dale Dyke Dam, near Sheffield, which 
burst on the 11th of March, 1864, was 9§ ft. in height. 
This accident has caused the English principles of em 
bankment to be entirely neglected on the greater part of 
the Continent; yet the many causes which contributed 
to it are sufficiently well known to prove that all fears 
for the safety of a well-constructed dam are perfectly 
groundless. No doubt the puddle core of the bank 
was originally too weak ; then the bank itself was not 
brought up in stamped layers, but partly tipped; the 
ground all about was liable to landslips, and the fact of 
the discharge pipes being laid ¢Arough the embankment 


All 


. e 7 . 
avoided by caretul design and execution, and no English 


caused unequal settlement. these causes can be 
engineer would dream of abandoning the sound princi- 
ple of collecting the water of drainage areas on account 
of The precau- 
tions now adopted are, firstly, to carry the puddle by a 


this accident or the one at Bradford. 
deep trench down toa completely impermeable strat- 
um; toincrease the thickness of the puddle itself; to 


bring up the bank in carefully stamped layers, slightly 


inclining towards the centre; to lay the discharge pipes | 


in a cutting or tunnel round the end of the bank instead 
of through it; finally, to provide a bye-wash, so that 
in case of repairs the water descending from the drain- 
age area may be at once turned into the waste weir, in- 
stead of filling the reservoirs. 

One of the finest applications of the system of catch- 
water reservoirs is exemplified in the works barely com- 
pleted for the supply of Liverpool. 
total 


constructed is no less 


Here the drainage 


area is 10,900 acres, and the area of the seven 


magnibcent reservoirs than 610 


acres, containing 4,268 million gallons. This gigantic 
undertaking which has provided Liverpool with a water 
supply second to none in the kingdom, and has had a 
most beneticial effect on the bills of mortality, should be 
1 sufficient and satisfactory proof of the perfect safety 
with which the system can be adopted if ordinary pre- 


cautions are used. And although it is fortunately not 
necessary for the Austrian towns south of the Danube, 
where the snowy Alps with their glaciers supply a suf- 
ficient number of pure springs, I have no doubt it 
might frequently be applied with advantage in the un- 
dulating portions of Germany proper, and even in the 
hills of 


been so much difhculty in finding sufficiently reliable 


Bohemia and Moravia. There appears to have 
springs for the water supply of many German towns, 
and the advocates of river water, which is liable to pol- 
lution, have so often gained the upper hand in conse- 


I 


system to German engineers as being one in 


that cannot sufficiently recommend 


quence, 


English 


thoroughly applicable to their country. Nor 


many case 


){ papers delivered at the Austrian Institution of 
ce hitects, December, 1875, and January, 1876 


| is it used in England alone. 
|ervoir of the 


the | 


The justly celebrated res- 
Furens, near St. Etienne in France, is 
closed by a masonry dam no less than 162 ft. in height, 


which serves the double purpose of collecting a water | 
supply for the town, and of moderating the violent | 
floods of the mountain torrent on which it is placed. If | 
my German colleagues therefore are afraid of earthen | 
embankments, let them construct masonry dams like | 
those of St. Etienne and St. Chamond. 

The method of bringing the water into the town from | 
the reservoirs, lakes, or springs is different in England | 
to that used on the Continent. A small length only of 
the Liverpool and Glasgow mains consists of tunnels in 
which the water runs without the intervention of pipes. | 
In France and the largest cities of the Continent ma- 
sonry conduits and aqueducts are preferred ; in England, | 
on the contrary, cast-iron pipes are invariably used. | 
In 
many parts of the Continent cast-iron is comparatively | 
dear; there are no skilled pipe-layers at hand, and the | 


This is of course a mere question of economy. 


carriage of pipes over rough country roads in remote 
valleys is expensive and dangerous. On the other hand, 
both materials and workmanship for masonry are gen- | 
erally cheaper than in England, rough stone is plentiful, 
and good hydraulic limes are now produced almost | 
everywhere. It is therefore natural that when the di- | 


mensions which would be necessary for pipes are con- 


siderable, an aqueduct of masonry is prefeired; the | 
limit at which the cost of the two is equal varies very 
much according to the locality, the facilities of transport, | 


and the materials and labor available; no fixed rule can 
therefore be given, but it may be stated, subject to cor- | 
rection, that under 24 in. diameter pipes are almost al- | 
I find the limit 
at Vienna to have been about 33 in., 7. e., had the quan- 


ways cheaper than masonry conduits. 


tity of water not exceeded that passing through a 33-in. 
pipe at the given gradients it would have been cheaper 
to lay pipes. But as it is, the water would have requir- 


ed 36-in. to 39-in. pipes, and an aqueduct was therefore 


preferred ; the question of crossing the valleys by in- | 


verted siphons being of course quite another matter 
independent of this, and varying enormously, according 
to the depth and width of the valley to be crossed. 

We have now reached a point at which it will be con- 


venient to describe the two most important water works | 


of modem times obtaining their supply from springs—I 
mean those of Paris and, Vienna. I have purposely 


omitted mentioning the great and important works exe- 


cuted in the United States of North America, where the | 


English principle of catch-water reservoirs is mostly | 


applied. I have also said nothing about the distribution 

To American works 
would have merely increased examples and lengthened 
my papers ; to discuss the subject of the distribution of 


water with the fullness it deserves would have implied 


of water. have described the 


a second series of lectures. I leave this to abler pens, 
and at once take up the supply of water to Paris where 


I left it, namely, at the end of last century. I describ- 


ed the deficiency of the quantity supplied up to that | 
It was only 70 years ago under the first Em- | 
The 

It is 96 kil- | 
ometres (about 60 English miles) long, and obtains its | 
supply from the two small streams the Ourcq and Ben- | 


period. 
pire that serious steps were taken to remove it. 
Canal del’ Ourcq was completed in 1809. 


vroune, which it brings down in an open channel to 


the collecting reservoir at La Villette. By means of 


this canal Paris was supplied with 2% million gallons | 


of drinking water daily. But the government and 


muncipality had the unfortunate notion of constructing 


the Parisian water supply ; the total quantity distributeg 
was only about 38 million gallons daily, and the quality 
was much worse than the quantity. The discovery and 
introduction of better water for drinking and household 
purposes were urgent, and from 1864 to 1867 M. Bel. 
grand, the able chief engineer of the drainage, sewage, 
and water supply of Paris, commenced the construction 
of two great spring-water aqueducts. The springs 
chosen were those of the Dhuis in the department of 
the Aisne, and those of the Vanne, near Sens, in the 
department of the Yonne. It was originally intended 
to collect the water of the Somme-Sonde as well, but 
this plan had to be abandoned, as the proprietors of the 
land through which the line passed brought forward 


| such enormous claims and raised so many difficulties, 


that the purchase of the ground necessary would have 
far exceeded the estimate. 

I have more than once mentioned the favorable posi- 
tion of Vienna with regard to water supply. The study 
of the prolonged researches made by the French engi- 


| neers within a radius of 100 miles of Paris, to discover 


a set of springs at all equal to the demands made upon 
them, confirms this opinion. Paris is surrounded on 


| every side by fertile plains and low hills; the forests are 


limited to those belonging to the State, every square 
yard ot ground is made to yield its utmost by the smal] 
holders, there are no mountains, moors, lakes, or gla- 


ciers able to store a supply of water. We can there- 


| fore, hardly be surprised that the French engineers 


were unable to arrive at a perfect solution of the ques- 
tion of their water supply; they did all they could with- 
in the limits assigned by nature. 

The springs of the Dhuis and those of the Surmelin 


| supply pure water of 18 deg. of hardness (French grad- 


uation) equal to about 11 German. The level of the 
springs is 128.5 metres above the sea, that of the reser- 
voirs at Menilmontant 107.85. The total fall of the 
aqueduct, which is 134 kilometres long, is therefore only 
20.63 metres. But this fall is not equally distributed 
over it; the 118 kilometres of natural fall have a gradi- 
ent of 1 in 10,000, while the remainder, which consists 
of inverted syphons (pipes under pressure), has a gradi- 
ent of 0.55 per 1,000. The cross section is egg-shaped 
1.10 0.70, the masonry of ashlar being only 20 centi- 
metres or about 8 in. thick, and the whole section is 
| coated by a layer of Portland cement 2 centimetres (4-5 
in. thick). The entrados of the arch is similarly cover- 
ed down to the springing. The level of the water was 
estimated at 30 centimetres (1 ft.) below the keystone ; 
this would have been equal to a flow of 40,000 cubic 
metres, or about 8.800,000 gallons daily. But in fact 
the supply obtained hardly exceeds 25,000 cubic metres, 
or 5,500,000 gallons. The total length of the tunnels 
is 9 7-10 kilometres, and at the commencement of each 
there is an overflow carrying the waste water into the 
nearest valley. The same precaution is adopted at the 
upper ends of all the inverted syphons. The latter 
consist of cast iron faucet and spigot pipes 1 metre (39.1 
in.) diameter, and 21 to 25 centimetres (4-5 in. to 1 in.) 
thickness according to the pressure; this exceeds the 
thickness adopted in Vienna by 30 per cent. 

The Dhuis water runs into the reservoir at Menil- 
montant, which is constructed in the grey marl of the 
hill of the same name. It has a capacity of 22,000,000 
| gallons, besides a basement used for storing the Marne 
water, and capable of containing 6,500,000 gallons 
more. The plan of this reservoir is a large semicircle 
of 188 metres diameter, joined to a rectangle 188 me- 
tres by 42. In order to facilitate repairs it is divided 
into four parts by cross walls which communicate at 





the cut wide enough to use it as a navigable canal, in- 
tending thus to kill two birds with one stone. 


and has gone on from bad to worse with the increase of 
the traffic on the canal, and the addition of the water 


from the river Marne, which conveys a very large por- | 


tion of the boats trading to Paris. This increased the 


supply to above 20 million gallons daily, but did not | 


improve its quality. Notwithstanding these drawbacks 
the water rates began to pay from the very day of the 
opening of the Ourcq Canal. 
of 385 francs in 1800 they rose to 229,833 francs in 
1810, and have increased rapidly ever since. Up toa 
very late period the pumping engines (which had been 
repeatedly renewed and enlarged), the two little aque- 
ducts of the Northern Springs and of Arcueil, and, 
lastly, the Canal de l'Ourcq, were the only sources of 





The | 


water was therefore exposed to every possible pollution, | 


From the ridiculous sum | 


their intersection with a tower containing four flights of 


steps, one for each compartment. The retaining walls 
are 1.90 m. (about 6 it.) thick; the reservoir being 
covered by cross vaults resting on 620 piers, each 0.60 
m. or 2 ft. square. The vaults are 5.40 m. span, and 
only 0.go m. or 1-9 rise, the arches being constructed of 
two rings of brick together 0.28 m. thick. This very 
bold construction has been justified by the result, and 
the absence of cracks or settlement is to be attributed 
to the excellence of the materials used, and to the im- 
mense care and minute supervision exercised during 
construction. The vaults are covered by a layer of 
earth 0.70 m. thick over the -crown, and the whole of 
the interior is lined with a coat of Portland cement I 
in. in thickness ; the maximum level of the water being 
at a level of 5 metres above the floor. 

The Dhuis aqueduct cost, exclusive sof purchase of 
| ground and springs, 12 6-10 million francs (£464,000), 
the reservoir 3,500,000 francs ( £140,000). 


} (To be continued.) 
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REPORT ON THE MISSISSIPPI JETTIES. 


| closure would consequently add about 30 per cent. to 
| the water passing out through the jetties by which the | 


BY JAMES B. EADS, CHIEF ENGINEER. 


We have received this report, dated New York Aug. 
18, and addressed to J. S. Walsh, President, South Pass 
Jetty Co., St. Louis. 

It contains statements in regard to the condition and 
progress of the work up to that date, which it is unnec- 
essary to repeat here, as we have given much later intor- 
mation from the map of Sept. 12 and 13, transmitted to 
us by Mr. Corthell. This really constitutes a very 
small part of the report which is evidently a controver- 
sal document, written in order to dispel doubts and to 
eradicate certain notions or hypotheses which may have 
taken root in the public mind, from reading -the reports 
of Maj. Comstock of June 9, and also literature emanat- 
ing trom the Government engineers and other sources, 
unfavorable to the jetty project. This, however, is not 
stated in so many words. 

He alludes at considerable length to the results arriv- 
ed at from the survey on radial lines by Lieut. 
Marinden, and gives as the reason of the lateness of 
this report, “the delay in obtaining an official statement 
of the result of soundings made in front of the jetties 
about three months ago.” His letter to the Superin- 
tendent of the Coast Survey requesting the survey, is 
printed in full and also the reply of the superintendent 
toa letter of July 19, from the Secretary of War, re- 
questing—“‘a statement setting forth what amount of 
shoaling or deposit has occurred since the survey made 
by you last year in advance of the jetties ; or what 
amount of deepening, if any, with the view of determiii- 
ing what amount of advance has been made at the time 
of your last survey of the South Pass bar in front of the 
jetties since their construction.” 

In this letter, referring to the request of Capt. Eads 
fora survey, the superintendent states :—‘‘ With my 
consent the observer was occupied on two days, April 
29, and May 15, 1876, but was recalled in consideration 
of the general impropriety of permitting continuous 
work, not only without authority of law, but in seeming 
rivalry with the officers of the engineers who have been 
detailed by the Hon. Secretary of War for inspecting 
the progress and quality of the constructions and the 
effect of the projected improvement of the South Pass.” 
He calls this “the partial examination of 1876,” as con- 
trasted with “the careful survey of 1875,” previous to 
Mr. Eads’ operations and says it was “merely incidental, 
and not projected for comparison with the first survey, 
nor sufficient for that purpose.” After giving many 
figures and discussing the tracings accompanying the 
letter, the superintendent says (in regard toa certain 
area, 800 X goo’yds., in front.of the jetties}—‘‘T he depos- 
its * * * * * amount approximately to 311,300 cubic 
yards, and the scouring to 379,700 cubic yards, a differ- 
ence of 68,400 cubic yards, equal to a space 410 by 41 
yards, and 4 yards deep.” Capt. Eads says:—*‘ By 
taking in the outer slope of the bar * * * * excluded 
from Mr. Patterson’s estimate” this would be increased 
to 150,000 cubic yards. In a letter from Max E, 
Schmidt of June 5, in an area of ‘51.7 acres beyond the 
old crust of the bar in May, 1875” there is a “yain of 
206,425 cubic yards of water.” Supt. Patte son also 
states that the contents of “the shoal above 18 feet,” 
(low water) “had decreased about one half.” In discus- 
sing the letters Capt. Eads, referring to the surveys of 
Lieut. Marinden, and the paragraph of the superintend- 
ent’s letter previously quoted, says:—‘Unless made” 
(the surveys) ‘for such comparison, it would have been 
without any object whatever, and would not fulfill the 
purpose he had in view.” Leaving this controversial 
point, he enlarges at considerable Jength on the deepen- 


current below this outlet would be largely increased, 
while the current in the pass above would be proportion- 
ally retarded, until the channel below the outlet should 


sufficiently enlarge to restore the normal velocity. En- | 


largement and deepening were consequently to be antic- 
ipated below, while shoaling would be the result natu- 
rally expected above,” 

“The head of the pass is divided by an island into 
two inlets of nearly equal magnitude, and the original 
plan of improvement contemplated the ultimate closure 
of one of these. It was believed that if Grand Bayou 
and one of these inlets were closed simultaneously, the 
expected shoaling above the pass would not occur, be- 
cause, although the volume entering the pass would be 
temporarily lessened by the dam at Grand Bayou, the 
size of the entrance into the pass would be reduced in a 


greater ratio by the closure of one of these inlets, and 


ing in front of the jetties and the wearing away of the | 


shoal or mud-lump, clinching his remarks thus: “I 
have differed on this question, I believe, from all engi- 
neers who have expressed views upon the subject.. I 
have constantly maintained the more extreme opinion 
that the necessity for extending the jetties after a depth 


occur for many centuries. The present deepening in 
advance of them strengthens my belief upon this point.” 


South Pass. At this point a depth of 16 feet at mean 
high tide existed at the commencement of the work. 
‘‘ The original plan of improvement contemplates the 
closure of Grand Bayou,” situated midway of the pass 
and discharging about 23 per cent. of its volume. “Its 


the retardation of current across the shoal above the 
other inlet would be prevented, It was, therefore, de- 
termined to close the inlet and bayou at the same time.” 
This was prevented, and to this delay is ascribed the 
subsequent shoaling to 14 feet at the head of the pass. 

Farther on he says: “ Lt has been asserted in some of 
the public journals, that the construction of the works 
necessary to contract the flow and deepen the obstruc- 
tions, must have the eftect of permanently lessening the 
quantity of water which enters South Pass at the time 
our works were commenced, and would, therefore, cause 
a permanent reduction in the size of the pass.” This, 
he says, is disproved by repeated measurements of the 
pass itself. 

In another place he states that ‘‘ Pass a Loutre was 
contracted 600 feet in width by one of our dykes,” the 
effect of which ‘* was to raise the suface of the water 
above our works, while delow them the reduced supply 
caused the surface to be lowered.” A greatly increased 
velocity of current resulted, inducing rapid scouring by 
which the size of the pass ‘‘ was entirely restored by an 
equivalent amount of deepening.’ While this deepen- 
ing was progressing, an increased quantity of water was 
thrown into the other passes which must have resulted 
in permanent enlargement of channel, which, experi- 
ence at the jetties, has shown “ begins at the upper end 
and advances down stream ;” had it not been that “ be- 
fore this enlargement of South Pass and Southwest 
Pass could extend any great distance down, the recov- 
ery by Pass a Loutre of its full section was accomplish- 
ed, and the temporarily disturbed equlibrium of the 
three passes was restored.” 

The remarks in regard to South Pass are so interest- 
ing that we give them in full: 


‘The flow into this pass will unquestionably be tempo- 
rarily lessened, and the excess will be temporarily 
thrown into the other passes. An enlargement of the 
upper ends of these passes must at once commence, but 
at the same time the contracted entrance into South 
Pass must, from the same cause, commence also to en- 
large, and in proportion as the enlargement of the latter 
progresses, the head of water temporarily raised by the 
works must be lowered, and the extra flow into the 
other two passes must be diminished and finally cease 
altogether. In other words, while the river will have 
only half a mile in length of enlargement to make at the 
head of South Pass, to recover its equilibrium, it must 
enlarge Southwest Pass through its entire length of sev- 
enteen miles before any permanent alteration in the re- 
spective volumes flowing through the two passes can 
take place. While the removal of the shoal is progress- 
ing, a considerable portion of it will be found deposited 
in the deep water immediately below it. where no con- 
traction has occurred, and where the first reduction of 
velocity will be felt, and from whence it will be gradu- 
ally removed as the enlargement above restores the ve- 
locity below. 

We take the liberty to say that we cannot follow Mr. 
Eads’ reasoning in regard to this point. We can see 
how the enlargement of a pass should take place at the 
place at which the increment of velocity occurs, the 


stream becoming saturated with detritus and refusing to 


| scour farther at that velocity, the enlargement thus ad- 
of thirty feet shall have been secured by them, will not | 


vancing down stream; but we cannot see why a pass 


should necessarily enlarge throughout its entire length | 


| before any permanent alteration of its volume can take | 
He speaks at some length of the works at the head of | 


place. It appears tous that, with the same head, a 
pipe line composed of two different sized pipes would 
carry a greater volume in a given time than a line exclu- 
sively of the smaller section. Hence we should expect 
a greater volume to flow through Southwest Pass even 
though its enlargement was not complete throughout. 
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There are two or three other points of theory put forth 
which we fail to comprehend exactly, but we believe 


| they are not so material, and the large space devoted to 


the jetty question this week postpones them for future 
consideration. 

The report farther contains the essential part of the 
“Grant from the United States, authorizing the con- 


struction of the Jetties,” which we shall publssh at a fu- 
ture time with such comments as may seem warranted. 
Accompanying the report are some charts which are 


very interesting and valuable for future reference. 





THE NEW THAMES SUBWAY. 


A third tunnel is to be built under the Thames, this 
time between North and South Woolwich, a Parlia- 
mentary act having been passed for that purpose in 
1874, owing to the danger and inconvenience of the river 
passage at that point. 

Commencing on the north bank near the Great East- 
ern Railway station, a shaft 24 ft. in diameter will be 
sunk to a depth of 26 ft. from the bottom of which the 
subway will commence, having a descending gradient of 
1 in 8 for 444 ft. at which point the footway will be 74 
ft. below Trinity high-water mark, thence rising 1 in 
140 for 860 ft., and then 1 in 8 for 489 ft. to a point 20 
ft. below surface of ground at Bell Water-gate, South 
Woolwich, terminating in a shaft similar to the one 
on the north shore, the total distance between these 
shafts being 1,793 ft. 

The tunnel will be formed of cast-iron segment rings 
three feet in length and nine feet internal diameter, 
these rings being bolted together by internal flanges, 
the pannels formed by the horizontal and vertical joints 
being filled in with white glazed brick, in order to re- 
flect the gas-light. The floor will be 7 ft. wide, of ash- 
phalt laid on a bed of concrete. Ventilation will be 
effected by means of a perforated tube along the top of 
the arch. 

Judged from the borings a gravel formation will be 
met on the north side and a chalk formation on the south 
side, the geological maps showing a probable fault be- 
neath the river at which the subway will pass from the 
water-bearing gravel to the chalk. 

For the purpose of excavating this loose strata the 
A shield 


or cap lapping over and enclosing the advanced end of 


contractor has devised the following method 


the tube, is pushed ahead by hydraulic rams belting 
against the completed tunnel. Through several openings 
in the face or end of this shield a powerful jet of water 
is forced by means of a rotary pump, excavating the 
material, which with the water is led back through a 
pipe attached to a large opening at the bottom of the 
shield, intoa tank at the rear from which the water is 
again repumped, thus keeping up a constant circulation. 
The debris is removed from the bottom of this tank 
through suitable valves. To assist in the disintergration 
of the soil long rods or chisels are worked through a 
sort of ball and socket stuffing-box in the face of the 
shield. 

In the case of boulders other obstructions or injuri- 
ous soil being met, the shield ‘is so constructed as to 
admit of the attachment of an air-lock and working- 
chamber, the water being held back by compressed air. 
As the excavation advances the shield is constantly 
forced up to its works by the hydraulic rams, dragging 
after it the tank and the whole machinery, which will 
travel upon rails laid for the pnrpose. The segments 
of tunnel will be swung into place by a mechanical ap- 
pliance which travels with the other machinery. 

The estimated cost is £75,000. The toll to be taken 
under the arch is 1 ct. Weekly tickets will be issued at 
reduced rates. At the present time 8,000 workmen 
cross and recross from North to South Woolwich daily, 
and it will undoubtedly be used by many others. Che 
novelty of construction proposed has excited considera- 
ble interest, It is similar in its use of compressed air, 
in some respects, to the method to be used in the Hud- 
son River Railway tunnel, to connect Jersey City and 
New York. 


—_——— 





WE call attention this week to the valuable thoughts of 
Col. W. Milnor Roberts, formerly a member of the Jetty 
Commission, in regard to the question of bar advance 
and the future necessity of extending the jetties. Col. 
Roberts, along with General Barnard, is known as an 
able advocate of the jetty system as applied to the mouth 
of the Mississippi. 
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The Krupp tron Works. 


It may interest our readers to know that these works, 
located at Essen, Rhenish-Prussia, employ in the steel 
foundries 10,500 men, and in the mines and forges 
5,000, In the steel factory there are 1,648 furnaces of 


various kinds in full blast, 208 steam boilers, 77 steam 


hammers, 294 steam engines of from one to two thous- 


1,093 
year 1875 the manufactory 


and horse-power, and other machines. In the 


consumed 612,000 tons of 
coal, 4,500,000 cubic metres of water, 7,500,000 cubic 
metres of gas, supplying 22,422 burners. The means of 
transport and communication comprise 25 miles of rail- 
way, with 14 engines and 537 trucks; 11 miles of nar- 
row-gauge rails, with 


214 


10 engines, 210 trucks, 80 horses, 
and wagons, and 38 miles of telegraphic wires. 

The mining department sees to the working of the 414 

shafts which are being worked in Germany, exclusive of | 
those belonging to the Krupp Company in the North of | 
Spain, the minerals from which latter place are convey- | 
ed in four steamers with a total tonnage of 1,700 tons. 

The practice-ground for the guns made at Essen is at 

Dulmen, and it is nearly five miles long. 


THE New Orleans papers of October 13 contained a 
communication from the Bar and River pilots addressed 
to the Cotton Exchange, Merchants’ Exchange, Board 
of Commerce and 


of underwriters, Chamber 


others, 
which was posted on the boards of the Cotton Ex- 
change. It set forth ‘that the material being dredged 
from the bar at the head of the South Pass is being de- | 
posited at the head of Southwest Pass; also that the 
jetty as being constructed partially closes the Southwest 
pass at its head in such position that, especially during 
foggy weather, it will form a dangerous obstruction to 
We fear 


that these works will seriously impair the navigation to 


the passage of vessels into Southwest Pass. 


Southwest Pass, as, since the commencement, the chan- 
nel across the outer bar has already shoaled six inches.” 
Probably no action will be taken by the boards, as they 
evidently appreciate the necessity of allowing full scope 
to the works at the head of the passes, and will be will- 
ing to suffer any temporary inconveniences in the hope 
of the of the If the | 


Southwest Pass bar has shoaled six inches, due toa de- 


successful prosecution works, 
creased volume of water, etc., it is a hopeful sign that 
the river is at present under control, and that the works 
additional 


at the head of South Pass are giving it an 


water supply which it probably very much needs. 
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THE West Side Pumping Works (Chicago) were set 


in operation on Monday, and the duty test will be made | 


in afew days. The engines were designed for a ca- 
pacity of 30,000,000 gallons per twenty-four hours, and 
a duty of 90,000,000 as per specifications. 


believe, the highest duty yet contracted for in engines 


of this character, and considerable interest is felt in the 


result of the duty test. There is no apparent reason 


why they should not exceed the duty of the famous | 


Lynn engines, viz., 104,000,000. Indeed, the advantage 
of capacity, size of cylinders, refinement of valve move- 
ment, previous experience, etc., is much in their favor 
We hope soon to give a description of these, the largest 
and finest water-works engines yet constructed in this 
country, along with the results of the duty test, etc. 


REPORTS have been received in England that the 
expedition which went out last spring, under Mr. Mc- 


Kenzie, for the purpose of surveying the bed of the | 
proposed inland sea of the Sahara, has been broken | 


up, having failed to accomplish the result set out for. 
This is said to result from internal dissensions the 


company, and from inadequate provision for the work. 


in 


Several depressions were found in the coast, but of any 


of these no reliable survey seems to have been made, or 
any definite result arrived at. 
ently, however, on further information. 


In cleaning out our work-shop we have 
across a controversial article by Ch. J. 
published in the Radway World of Aug. 29, in reply 
to an article that appeared in the Railway Gazette the 
It is entitled “The Relative Cost of 


Broad and Narrow Gauge Railroads,” and endeavors to 


week previous. 


show Mr. Forney that cars of same capacity cannot be 
built as light on broad-gauge as on narrow-gauge roads, 
and that such cars, if built, could not avoid the neces- 
sity of transhipment, as they would not be of a charac- 
Of the 
details of the argument we have not space at present to 


ter to couple in trains with standard stock, 


give an intelligible abstract, and shall have to defer it 
to a more favorable opportunity. 


For a similar reason we are obliged to defer 
for the present the publication of a paper read at the 
Club of 
Northwest, entitled, ‘‘ Transportation Routes to the Sea- 
board,” by John E. Thomes, C. 


September meeting of the Engineers’ 


E., which is an inter- 
esting resume of the various projects and surveys grow- 


ing out of the report of the Senate Committee of 


| 1873-4. 


THE New York Grapfic illustrates what its corre- | 
spondent calls one of the most interesting novelties of | 
the Philadelphia exhibition, viz., a model of a com- | 
pressed air locomotive, constructed by the under-gradu- | 
ates of the Polytechnic school of Philadelphia, which, 
A 


large boiler-shaped chamber, mounted on trucks, con- 


from the description, is very creditable to them. 


tains the compressed air, which is supplied from a larger 
foot 


pressed by any ordinary 


reservot at the 


of the incline, where it is com- 
of 


extends along the incline, with air sta- 


form air compressor. A 


small air pipe 


tions 


at intervals to supply the chamber should the 


pressure fall below the working pressure. The cylin- 


lers work horizontal gripping wheels, which 


rail placed in the centre of the track, 


run 
against an edge 
the pressure against this rail being regulated to the 


traction required. These gripping wheels also serve | 


the purpose of breaks. However, we believe the sys- 
tem of horizonal gripping wheels was long ago applied 
to one of the inclined railways of the Alps, although | 
our memory does not now recall the place or the name 


of the inventor. 


SECRETARY FIsH, in his desire to make the Nicara- 
guan Ship-Canal question an international one, has suc- 
ceeded beyond his expectations, having received general 
recognition of its importance, and hearty assurance of 


Nica- 


ragua, herself, has failed to respond, although nearly a 


co-operation from all the g 


reat maritime powers, 


year has passed since the proposition was addressed to 


her, she evidently not fully realizing or being indifferent 


so muck It is be- 
lieved by Secretary Fish that a renewal of the proposi- 


to results of h importance to herself. 


1 will meet with the favor of that government, said | 


tion 


government not fully appreciaung the importance of 


te action, 


immedia 


much that is of great interest. 


The Centennial -Exhibition. 


BY C. J. MOORE, C. E. 
{Written for Engineering News ] 

As is generally well-known, engineers are well repre- 
sented at the Exhibition, both by the Societies’ and in- 
dividuals’ exhibits, and the West Gallery, Main Build- 
ing, in which are exhibited the various engineering 
matters collected by the American Society ot Civil En- 
gineers, is the regular resort of all engineers, both civil 
and mining, American and foreign. Besides this there 
are the rooms of the American Institute of Mining En- 
gineers, at 1100 Girard St., at which there are many 
maps and plans interesting to those whose duties or in- 
clinations comprise mining matters. 

Every Thursday evening at these latter rooms there 
is an informal meeting of engineers of all branches of the 


profession and frequently of all nationalities ; “ Every 


one is welcome,” and in the informal papers which are 


read and the talks with engineers there is frequently | sediment ; others through alluvial 


On the 5th inst. Prof, 
W. P. Blake spoke extemporaneously upon the Frank- 
linite deposits of Northern New Jersey, and illustrated 
his remarks by sketches on the blackboard. He briefly 
sketched the history of the developments of the ores and 
the first efforts made to work it for the iron; its early 
investigation by Russian metallurgists who reported un- 
At that time 
only ove mine was opened and that only for a short dis- 


favorably as to the extent of the deposits. 


tance below the surface ; since then the mine has been 
carried much deeper, proving very extensive deposits at 
present depths, and the hill at the opposite side of the 
valley has also been explored and is now being mined 
with very satisfactory results both as to quantity and 
quality. 


The ore, as is well known, 


This is, we 


lof Col. 


This may prove differ- | 


come | 
Quetil, C. E. | 


the | 


| from 


| Damietta branches may be nearly dry. 


| those of the lower Mississippi. 


American Spiegel pig, for use in the Bessemer proces, 
but it is also worked for zinc oxide, which when ground 
makes a very durable and cheap pigment. Prof. Blake 
with several other interesting remarks upon the chara: 
ter of these oxides, brought his statements to a close. 
Last night Col. W. Milnor Roberts read a paper upon 
“Engineering Thought and the Centennial,” in the 
midst of which, after referring the origin of all forces t,, 
the force of gravitation in some form or other, the lec- 
turer proceeded to illustrate by reference to the Missis 


sippi River and the jetties now in process of constructio 
by Capt. Eads, as an example of gravity acted upon by 


the retarding force of friction. His remarks were of 


| great interest, and as the NEWS publishes all matter of 


interest in regard to the jetty question—on both sides, 
whether in favor of or against the system—an abstract 
Robert’s remarks will be found below. He 
sees no reason to alter the opinions he formed when 
one of the members of the Commission of Engineers on 
whose favorable report the Congressional appropriation 
was made and the jetties begun, which is that the suc- 
cess of the jetties is sure. Col. Roberts’ remarks will be 
read with considerable interest, and his courtesy in giy- 
ing his paper for publication by the NEws, duly appre- 
ciated by its readers. Js BM. 


The Motion and Operation of Rivers. 
BY COL, W. MILNOR ROBERTS, C. E, 


Practically, as we know, there are only two prime 
causes to consider in the motion and operation of rivers: 
namely, gravity and friction. Yet it will be found that 
no two rivers are alike, and often they differ in import- 
ant features, which may constitute their distinctive 
characteristics ; so that, while the principal elements are 
so few and simple, it is exceedingly difficult either to 
establish or to apply formulz in the practical study of 
any one, or in the comparison of two or more rivers 
As compared with rigid formulz, the physical differen- 


| ces of streams, arising from differing climatal causes, 


differing declivities, volumes, depths, widths, and curv- 
ature, and difference in the nature of the material of the 
wetted perimeter, etc., are greater than might be imag- 


,ined by those who have not enjoyed opportunities of 


noting them in practice. 

The entrance of each tributary changes the regimen 
of that part of the main stream and below. The par- 
ticular angle at which it enters, may materially affect the 
Flood 


pecially, in large rivers like the Mississippi, and the 


flow of the main river, accordingly. action, es- 


| Danube, with numerous tributaries, is greatly attected 


in a peculiar manner, by the rising and falling of ‘differ’ 
ent tributaries at different periods instead of their simul- 
taneous action; so that the lower portion of the river 
may be in flood while the upper portion may be suffering 
drouth. Or, as in the case of the Nile, which is 
however sui generis, the upper portion in its equatorial 
regions may be well supplied, while the lower Nile and 
its two great discharging outlets, the Rosetta and 


Here, although 


| the action of gravity is unceasing, the evaporatory pow- 


er of the warm, dry, rginless climate is sufficient after 
the annual floods have passed out, to carry off into the 
air circulation an immense quantity of water on its way 
The 


Nile has not a single tributary for nearly fifteen hundred 


from its equatorial sources to the Mediterranean. 


miles above its delta mouths. 

It is thus the very reverse of the Mississippi, which 
has more important tributaries, and a moister climate 
than it its head. 
streams pass through rocky regions, taking down little 


toward its mouth has near Some 
territory carrying 
large quantities of detritus; others pass through difter- 
ent regions, as in the case of the Mississippi. Some of 
little and regular fall; others great and irregular fall. 
Some freeze; others do not, etc. 

Again, the regimen, and general characteristics of 
large rivers may be radically different on different por- 
; this is especially the case in delta rivers, like the 


An engineer 


tions 
Mississippi, the Danube, and the Nile. 
might be thoroughly familiar with the physical charac- 
teristics and operations of the upper Mississippi or Mis- 
souri, and ignorant of, or but partially acquainted with 
Even the deltas of 


| different rivers are quite dissimilar, in important re- 


spects. Yet gravity is invariably the ‘primary element 


| to be considered in all cases of river motion, whether 
is worked chiefly into | 


near their sources or at their mouths. 
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The deltas of rivers debouching into fresh water lakes 
differ from those of salt water lakes or seas. The deltas 
of rivers discharging into salt seas, gulfs, or estuaries, 
as the case may be, also difier. The deltas of strongly 
tidal waters are different from those of non-tidal or 
slightly tidal waters, and the respective regimens of the 
streams for some distance above the 


diferent delta 
} 
i 


mouths are affected accordingly. Yet gravity, in aly 


these cases, is the controlling element. The greater 
specific gravity of sea water necessitates the flow of the 
lighter fresh water from a river outlet, on top of the sea 
water, requiring distance, and time, for the gradual 
commingling of the two kinds of water; so that a large 
river, during its flood discharge, may send its fresh 
water many miles to sea, forcing, by its momentum, the 
heavier salt water aside, and, somewhat like the gulf 
stream, establishing as it were a river through an ocean. 
(Though in the case of the gulf stream the water is 
salty, and only specially lighter because of its higher 
temperature acquired in the equatorial latitudes and in 
the Gulf of Mexico.) 


which discharges by a single very wide 


In the case of the river Amazon, 


mouth directly 


into the ocean, the discolored river water has been seen 








at the distance of one hundred and fifty miles from the 
coast. On the other hand, the river Nile which de- 
bouches into the Mediterranean through its delta, when 
at its lowest stage discharges very little fresh water, and 
the sea backs up for miles, leaving the outer portion of 


its extensive delta almost wholly at the mercy, so to 


speak, of the winds and waves, and the tides, which are 


there usually only about eighteen inches in height. 





The specific gravity of the sea water being from two 


perhaps 2% 


to three per cent. (averaging 2 per cent) great- 
er than that of fresh water, its gravitating force when 
elevated into waves by the wind, is to that extent great- 
er than tresh water waves of similat height. For the 
same reason a discharge of an equal volume and depth 
of salt water upon an equal declivity, has a greater 
scouring power than fresh water. The greater gravity 
causes it to move with greater veloc ity, and, being spe- 
cifically heavier, its scouring power is thus proportion- 
ally augmented. 

The scouring power of a fresh water river depends of 
course upon its velocity and volume where it impinges 
against the material to be scoured ; and that velocity, in 
the general, is created by the declivity, modified by the 
The 


surface, on a given distance, is the measure of its gravi- 


depths of the stream. difference of level of its 
tating power; which in connection with its depth and 
its 


the general proposition, and in all cases gravity and fric- 


volume gives the measure of momentum. This is 


tion must determine the results. It would be easy to make 
river formul, if friction, in river practice, were as reg- 
ular and rigid as gravity; which it is not. The imping- 
ing of the flow of water against the wetted perimeter is 
one reason of the frictional resistance, the atmosphere 
is another, bends in the river another, irregularity of 
bottom profile another ; but all are resolved into friction 
asaretarding force; the combined effect of which is 
to reduce the natural rate of flow due to the regularly 
operating force of gravity. 

Let us take a look at the one grand delta of our own 
country—that of the Mississippi river, in connection with 
what is going on there under the auspices of the gov- 
ernment, by a special agreement entered into between 
the Congress of the Unitcd States and one of the mem- 
bers of our Society of Civil Engineers.* I had no 
intention when I began this paper of making any refer- 
ence whatever to that special work ; nor will I at pres- 
ent enter into the merits or demerits of different methods 
of improving the outlets of delta rivers, or into the 
details of that particular agreement. From the perusal 
of recent articles which have come under my notice, it 
has occurred to me that portions of the criticisms, and 
studies of the Mississippi river and its delta, and of the 
probable effect of the confining piers or jetties, appear 
to rest upon incomplete knowledge of some of the facts 
and circumstances, which have for ages controlled and 
still control the main features appertaining to this delta. 
There is no mystery whatever connected with these 
features ; unless it may be the slight one, the formation 
of the peculiar, local “mud lumps” +; and these are not 





*Captain James B. Eads, C. E., of St. Louis, who is alsoa 
member of the British Institution of Civil Engineers. 

+The writer read a special paper upon this subject nearly two 
years ago before the mixed committec of military and civil engi- 
neers of which he had the honor to be a member. 
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of sufficient importance to demand any change in the 


method of treating the South Pass outlet by artificial 


works. 


Many centuries have elapsed since the Mississippi 


river, through the power of gravity, first filled the old 


gulf bed, and, afterward, by the same power excavated 


its present broad, one hundred feet deep channel at the 


New Orleans, which channel continues 


present site of 








with immaterial variation of depth and width, for about 
one hundred miles b » the head of its thre sreat 
discharging ‘‘passes,’’ as they are called Nor ‘ 
history record when these three passes were form 
Chey are the South West, 18 miles, South, 13 miles, and 
properly) North East, 15 miles, measured from a com- 
mon point at their head to deep water in the gulf, beyond 
their outer bars Assuming an average leng of it 
fifteen miles, and an annual rate of progress of the delta 
f two hundred feet, seaward, it must have occupied 
three hundred and ninety-six years; but this is but a 


vague assumption. For 


West and Nx 


ome years the bars at theSouth 








rth East passes have been moving seaward 

ata more rapid rate than the bar at the South Pa 
which, I think, is chiefly, rhaps wholly, ascr rhe 
the fact that their volumes of discharge of the sedime 
bearing water, are ry h greater; the i 
being doubl idth, a ¢ lerably de r th 
the South Pa At each of these passes, river, by 
the power of gravity, causing mj % forward a 
deep channel, and forms its own section and yanks 
but the circumstances which have formed the great, 
gradually extending bar and the entire delta, with a 
present front of more than forty miles, are ever in a 
tion, to-day, as they have been for ages, to prevent the 
natural river flow from cutting through its own bar with 
its normal river depth till it should meet a similar depth 
in the gulf 

Now, let us ask, what are these circumstances? for 
the whole matter is in this nut shell. We have 

1. A gulf of salt water of vast area, and of increasing 
depth as we advance from its coasts, into which the 


river, mainly through these three passes, discharges its 
fresh water with sedimentary material. 
2. Beginning. for the 


A b 


straight, running southward to the head of these three 


New 


road, deep river, practically nearly 


present purpose, at Or- 


leans, we have 
passes. We need not here pursue the question of when 
or how the head of these passes originated; we know 
that the Mississippi river has made its own channel more 
than one hundred feet deep, and over a half a mile wide 
for about one hundred miles below New Orleans, and 
made its three river outlets from thirty to fifty ft. deep, 
respectively, extending from ten to thirteen miles from 
a common point at the head of the passes, to where their 
beds begin to slope up on the inner or river side of the 
bar. 

At the South West Pass, the natural bar is about five 
miles across; at the North East passes (for there are 
two main prongs there, called the South East Pass, and 
the 


miles across; and at 


Pass a Loutre) about four . 
South Pass about two and a quarter miles across. 

3. The tide, in this part of the gulf is as a rule diur- 
nal, only; and usually of moderate height. Fourteen 
inches is considered to be the height of the ordinary 
tide; though at times it is two feet or more, and, in 
conjunction with strong winds, it is occasionally though 
rarely, three feet or more. The prevailing winds are 


from the eastward, or across the natural flow from the 
South Pass; the prevailing winds next in frequency and 
force, are from the west, and across the natural flow 
Northerly winds have the effect of hastening the dis- 
charge or outflow through this pass, while southerly 
winds have the effect of checking the outflow, and of 
When the flood 


tide is at the same time running in, this retardation is 


piling up a retarding sea in its front. 


augmented, when the ebb tide is at the same time run- 
ning out, it is lessened. 

4. In dead low water of the Mississippi, there is so 
little fall in the 
head of the passes, a distance of about one hundred 


river between New Orleans and the 
miles, that the tidal effects, though so small, are quite 
marked, not only at New Orleans, but for many miles 
above. In floods, the river at New Orleans rises fifteen 
feet above this low water stage, while at the head of the 


passes it rises not quite three feet. That is, in high 


: . | 
water of the river, twelve feet (4-5ths) of the total increas- | 
ed fall or declivity are distributed on the hundred miles | 
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In low water of the river, its ring power, a 
course its ability to carry sediment materially ‘ 
ed, because its de liv ty, dey I vol n al v ya 
reduced to the minimum, and of course its gravit 
power to scour is correspondingly reduced to a mit 
mum The current is then le than three miles a 
hour, and is more easily affected by the gulf tides, an 
the winds. At times, with a strong easterly wind, whet 
the river is at its low stage, sea water pours into the 
er through Cubitt’s Gap from the Or 
such infrequent and temporary isions, this would t 
some extent assist the scouring power of the pa 
but in general, these two large openings, by discharging 
a considerable per centage of flood water, take off 
so much gravitating power, which would otherwise 
in scouring the passes. It is true that a portion of the 
sediment is thus thrown out laterally, and kept from d 
rectly extending the outer bars, but this is probably 


npared with the curtailment of the nat- 


insignificant col 


ural scouring power. At most, it could only retard t 
that extent the immediate advance of the front of the 
delta. The delta itself, in the long run, counting by 
centuries, would move outward at the same rate At 
the very lowest stage of the river there is an immense 
volume of water passing out, with very little sedi- 


ment. 
5. These are the principal facts and circumstances t 


Mi 


be studied in connection with the mouth of the 
sippi; some of which may not be found at any other 
great river delta. 

The leading idea of the mixed commission of engi- 
neers who recommended the trial of the jetty system a 
the South Pass bar, was, to carry through the bar to 
deep water in the gulf, practically the same cross-section 
that has existed for many years in that pass; namely 


dept} 


seven to eight hundred feet width, with a channel 
of thirty feet. The centre lines of the jetties are placed 


one thousand feet apart, leaving sufficient space, to 
admit of precisely such a channel as the South Pass it- 
self has already formed for ten miles. There was no 
intention of drawing off water from other passes to the 
South Pass ; but merely to hold in that pass its normal 
quantity. 

At 
there is 


four hundred and five hundred feet wide, in which there 


the head of the South Pass, and within it, 


just 
an island, and on each side a channel between 
was a reliable depth of not more than about fifteen feet 


on one side, and ten to twelve teet on the other. It is 





340 


2S | 
known that this island has been formed, by the river | ¢ain a channel intact, that it was not powerful enough | far down the Mississippi river. It is then almost clear 


itself, through some local action, within the last forty | 
years. It was not there in 1838. Below this island, and | 


even abreast of its lower portion, there is forty feet | cause of the “dying out” of a particular pass, the South | if any, sea water can enter from the gulf. 
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to cut out in the first instance. 
If extension of a pass into the level gulf is to be the 
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river water. 
When the river is in strong flood, generally very little 
During such 


depth of water; but above it, and generally for a third | Pass, which is five miles shorter than the Southwest | freshet period, with a high flood tide, and a strong wind 


of a mile vows the head of the passes, is a wide shal- 
low river bar. 

The commission referred to, contemplated the treat- 
ment of this bar upon the same general principle, with | 
modifications, as that to be applied at the outer or gull | 
bar. That is, to confine the water by means of piers 
or jetties built up to the surface, so as to give a cross | 
section similar to that in the South Pass below the island. | 
When completed, this would only allowa quantity of 
water due to that cross section to flow from the main 
river into the South Pass. It was anticipated as proba- | 
ble, that some artificial dredging might be necessary in 
the first instance to secure the required depth at the 
head of this pass; although afterward, the natural flow. 
it was believed, would be sufficient to maintain it. 

It was also expected by some of the members of the 
Commission that considerable dredging at the outer bar 
might be necessary, in order to obtain, at an early date, 
the full depth and width demanded; and an estimate | 
for that purpose was included in the report. Some mem. | 
bers, however, were of the opinion that no dredging | 
would be necessary ; that the force of the river would be 
adequate to remove the bar between the jetties, and to | 
cut the desired width and depth of the channel. Experi- 
ence has proved that the natural flow between the jetties, | 
which now includes the quantity formerly passed out of 
the has already cut a 
channel 22 feet deep, and about 200 feet wide, through 
the flat bar, which had a natural depth over it of only 


seven to nine feet, 


South Pass by Grand Bayou, 


for more than a mile. There is now 
a deeper, wider, and more commodious ship channel en- 
tirely through the South Pass Bar than has ever been 
obtained by other means at either of the other passes. 
It is at least four feet deeper, and double the width or- 
dinarily maintained by the government steam scrapers 
either at Pass a Loutre or at the Southwest Bar; and 
this has been accomplished through private means, and 
in less than a year and a half since the work was begun.* 

There has been an erroneous impression, as I deem 
it, in the minds of some engineers who have not been on 
the ground and made themselves familiar with all the 
circumstances, in regard to the general stability of the 
present passes. It may be admitted that local circum- 
stances may, in the future, as in the past, cause fluctua- 
tions in the depths of the natural channels which exist 
through the bars at the several outlets ; but it does not 
follow that any one of the main passes is ‘‘dying out'” 
as it has been expressed, excepting only in regard to its 
navigability at the bar. Nature’s depth, at the great 
outlets of the Mississippi, on the bar, appears to have 
been for two 
feet ; 
By artificial means, such as stirring and scraping, etc., 


hundred years, or more, about fourteen 
sometimes a little more, sometimes a little less. 


this has from time to time been increased to sixteen, 


seventeen and even eighteen feet ; and the expenditure 
of two hundred and fifty thousand dollars per annum 


has not succeeded in effecting anything beyond this. 





No artificial works that I am aware of, of any kind, have | 
ever been tried at the outlet of the South Pass til] now, 
and every one can see here from what has been stated, 
the 


eflect of the concentration of the outflow between | 


jetties. It is like changing numerous smal] perforations 
The 


gravitating power heretofore spread out over several 


at the-end of a water spout to a single nozzle. 


hundred feet in width of a bar, being concentrated and 
forced to flow within the limits of less than one thousand 


feet, must do one of two things: it must cut for itself a 





deeper section, if the material is movable by the action 
of the river, or, if it is not thus movable, it must raise the | 
In 
the material being sand and mud, the river has select- | 


surface of the water between the jetties. this case | 


If the material had 
proved to be much harder, as some apprehended it 


ed! to cut itself a deeper channel. 


might, dredging and scraping would have been needed 
In 
that case, the natural flow might be adequate to marn- 


to do that which the current itself is now doing. 


*If, during the present year, the engineer who has undertaken 
this work shall, as I think he will, succeed in establishing a bet- 
ter ship channel between the deep water of the Mississippi river 
and the ocean than has ever existed there, the prediction may be | 
safely ventured that no event of this Centennial period is likely 
to exert so great an influence as that surely will upon the future 
of our country, and upon the commercial world generally. 


| 
| 
| 
| 


| bar; 


| the velocity of the whole volume of the river flow. 


| it would soon be carried out again. 


| Pass, may have a long lease of life; for at the rate of | 
even two hundred feet per annum advance, (whereas it 
been only advanced about one hundred feet per annum 
for many years) it would require one hundred and thir- 
ty-two years to be as long as the Southwest Pass; but 
from the manner in which it appears to onerate, it does 
not seem probable that the advance at the South Pass 
will be ever as rapid as was estimated and allowed for 


by the Commission of engineers, which I think was one | 
| hundred feet per year, taking a long period of years. 


At present the gulf immediately in front of the outer 
end of the jetties is not filling; on the contrary it is be- 
ing cut away. 

Bearing in mind that the general course of the jetties, 
as well as of the new channel, is southward, 


| direction of the prevailing winds is westward, and east- 


ward, it will readily be seen that an immense volume of 
water, which with a strong easterly wind formerly mov- 


ed freely to the west over the wide bar with a depth of | 


seven to nine feet can do so no longer. 
bankment prevents it, aud the salt water at such times 
naturally piling up against this embankment is forced 
to turn and flow to the extreme outer end of the jetty, 
seeking a lower level, and there encountering the strong 
fresh water river current passing out from between the 
water cuts under it and carries the loose 
material, if any be there, with an under current west- 


jetties, the salt 


ward, and so only on the reverse order, with a strong 
wind piling up a sea from the west. 
The sea action has already filled in a large amount of 


material on the outer side of each jetty, as it was antic- | 


ipated it would; and according to my judgment the 
day will come when occasionally heavy storms from the 
east or west, as the case may be, may wash some bar 
material over the jetties ; but whatever may come in in 
that way will be swept out by the river current to sea. 

I think that hardly enough consideration has been 
given to one fact in connection with jetty concentration 
of outflow, upon which I have heretofore placed much 
stress: First, that before concentration, the river had 
to do absolute uphill business, on a wide front, the mo- 
ment it reached the inner side of the bar, rising from a 
depth of thirty feet to a depth of only eight feet, or twen- 
ty-two feet rise in the river bottom in a short distance. 
Secondly, with’ greatly reduced velocity, it had to push 
itself across a flat sand bar for about two miles, offering 
friction over a front several thousand feet wide, the river 
losing velocity at every foot of its spreading advance; 
and being less and less able to cope with the resisting 
sea water. Thirdly, by the time it had gone over the 
two miles of bar it was ready to drop, and did drop por- 
tions of its load of sediment, and could only push along, 
slowly, other portions of sediment on the surface of the 


the ocean of salt water beyond the bar, and dropping 
all of its sediment within a comparatively short distance 


| of the bar. 


Whereas, when all this 


| the bar equal to the river depth in the pass behind, the 


river water will move out on a level, without beiug forc- 
It will flow out 
from the extreme ends of the jetties like a jet from a 


ed either to rise or to spread laterally. 


nozzle under water, with nearly its normal river velocity. 
No portion of its sediment can be then permanently 
left in the channel between the jetties; nor generally 


} can any considerable portion of the sediment be drop- 


ped immediately after passing the jetty ends, because of 


face, it will be below ordinary wave action in that part } 


of the gulf; and even witha strong wind from the 
south little or no sediment would be likely to be washed 


from the gult back into the jetty channel ; and if it were 


strong wind blowing in the same direction, with the riv- 
er at its lowest stage, that a considerable portion of sea 
water may for the time being enter in between the jet- 
ties ; but it could do no harm, for at that time there is 
little or no perceptible amount of sediment carried that 


while the | 


The jetty em- | 


then soon becoming lost or spread widely out on | 


water shall be concentrated 
| by means of the jetties, with a depth entirely through | 


Tf | 
the bottom of the channel is thirty feet beneath the sur- | 


It may be that at | 
| times, with the flood tide making in once a day, and a 


from the south, there may enter a considerable swe} 
| from the gulf, raising the water somewhat at the mouth 
of the jetty channel, which would naturally check for a 
| time, to some extent, the river current ; but it could 

have no injurious effect upon the und, nor need it 
| interfere with navigation, unless the wind should amount 
| toa hurricane. Even then I am not aware of any rea- 
son why a vessel could not run in from the gulf be- 
tween piers a thousand feet apart. 


SOME MEMORANDA, 


The mouth of the South Pass is nearly midway be. 
| tween the mouths of the South West Pass and Pass a 
| Loutre, (which runs south of east) distant about twenty 
| miles from each. Taking a centre point in the main 
| river half a mile above the head of the passes, and 
| striking a curve witha radius eighteen miles long, the 
| curve first touches the outer end of South West Pass 
| strikes five and a half miles outside of South Pass, and 
three miles outside of Pass a Loutre. On this curved 
point it is about miles from South West Pass to 
Pass a Loutre. Counting from five fathom depth out- 
side of these two outer passes the actual irregular curvi- 
linear frontage length of the delta is about forty-three 
miles. It is irregular in outline because the quantity of 
material brought down by the smaller outlet (the South 
Pass) has been much less than that deposited by the 
other passes. 

The extensive bays between the passes are too shal- 
low for ocean vessels. As the delta has advanced into 
the gulf, from the deposition of the detritus at the out- 
lets of the passes, and from overflow, during floods, over 
their low, river-formed banks. West of the South West 
Pass lies West Bay, with only from two to four feet 
depth of water. Between South West and South passes 
lies East Bay, with from three to five feet depth. Be- 
tween South Pass and North *East Pass Jies Garden 
Bay, enclosing a middle tongue of water from seven to 
ten feet deep, surrounded on three sides by large areas 
with only about three to five feet depth. Between South 
East Pass and Pass a Loutre lies Blind Bay, having ir- 
regular depths varying from three to eight feet. East 
Bay and Garden Bay are much the largest; East Bay 
covering seventy or more square miles, and Garden Bay 
fifty or more. 

All of these bays are but shallow areas of water over 
the gradually filling delta of sand and mud which lies 
beneath. The very same general character of material 
found close to the outlets of the passes, and in the bot- 
tom of these bays, is found at the head of the passes, at 
Fort St. Phillip, forty miles above, and at New Orleans, 
a hundred miles above ; as shown by numerous borings 
| a hundred feet deep made below Fort St. Phillip, and a 
boring of over six hundred feet depth at New Orleans. 

An examination of the material of the different strata 





passed through by these borings, seems to show, (as I 
think,) that the frequent changes in the particular char- 
acter of the material deposited have arisen from two 
causes: One, the difference in the material brought 
down by different large tributaries, whose floods have 
not occurred simultaneously; the other, the difference 
in the character of the deposits in different stages of the 
river freshets ; the deposits being coarser in proportion 
to the velocity of the stream at the time, and coarser 
near the river banks when depusited from lateral overflow. 

The deposits, except a few feet at the top of turfy 
vegetable matter since formed, consists chiefly of hori- 
zontal strata of blue clay, yellow clay, loam, fine sand, 
| and coarse sand, without any regular order. 
the strata are only a few inches thick ; 
consisting of sand. 

There is an important feature of the delta which I 
think has not yet received the attention it deserves ; 
| namely, the shape of its present frontage, as compared 
with that it had at the head of the passes, some hun- 
dreds of years ago, possibly nearly as far back as the 
discovery of America by Columbus. It is obvious that 
at that time the entire frontage of the discharging passes, 
allowing that those main passes existed at the present 
head, could not have been more than two or three miles, 
whereas now it is about forty miles; the two main outer 
passes being that far apart. 


Some of 
especially those 
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though of course in this vicinity it is, as the soundings 


show, covered with a deposition from the river, of im- 
mense depth) shelves off very gradually to a vast depth, | 


being several thousand feet deep a few hundred miles 
trom its coasts. In front of the South Pass, the pres- 
ent slope of the river deposit—which is what the sound- 
ing lead strikes—is about one in sixty-four, for two or 
three miles out. At the other passes the slope is a little 


flatter; (which may be owing to several causes, such as | 
their position with respect to the prevailing winds, their | 


greater discharge of sediment in a given time, the action 
of sea currents outside, and difference of tidal action at 
the several passes, etc.). 

The advance of the deposit upon the natural floor of 
the Gulf is in the shape of a very blunt wedge, moving 
butt foremost, or of more than the quadrant of a circle 
moving with its circular portion seaward, so that every 
hour the area of the gulf subjected to this river deposit 
has been for these hundreds of years enlarging and is 
to-day enlarging. Consequently the rate of advance of 
the delta as a whole must be decreasing. 

Measurably, the deposit is, in the first instance, drop- 
ped somewhat like the dumps of an embankment; but 
it resembles most an embankment carried out at right 
angles to the flow, in a tidal stream, where the material 
is immediately acted upon under water by the currents, 
and large portions, if it be sedimentary and easily mov 
ed are carried up stream, or down stream, laterally, 
away from the line of the advancing bank. 

The topography of the passes and their immediate 
shallow bays, show precisely what the process has been, 


and what under similar circumstances it would continue | 


to be; but these are, as above indicated, being gradually 
modified every hour, by the widening area to be filled, 
and the increasing spaces between the diverging passes 
which ultimately receive large quantities of the sedi- 
ment. The tides, which, some hundreds of years agof 
when the passes were confined to one locality, acted of 
course simultaneously and alike upon all, now occur, 
with differing currents at separate intervals of time ; and 
the several passes present essentially different fronts to 
the prevailing winds and ocean currents. The general 
course of Passa Loutre, for instance, is considerably 


north of east, while the course of the South West Pass, | 


forty miles distant, is about southwest, showing a diver- 
gence of over one hundred and fifty degrees. 

While the head of the delta has thus so extensivly 
widened out, involving, in the nature of the case, a 
slower future rate of advance into the gulf, on account 
of the circumstances already described, there is another 


action induced by the situation of the outlets in relation | 
to the gulf. The farther the head of the delta projects | 


into the gulf, and the larger its front range, the more it 
is submitted to the lateral action of the tides and wind 
currents in distributing the detritus from the river. The 


more rapidly and effectually this lateral distribution of | 


sediment, carrying and dropping it into the compara- 
tively still bays, the slower must be the general progress 
seaward. 


At the South Pass, improved by jetties, with its whole 


concentrated volume flowing out in a deep stream, with | 


a velocity sufficient to carry the bulk of the suspended 
sediment a considerable distance seaward before any 
large proportion of it would be dropped, a new feature 
is added. ‘The side dumping or lateral distribution of 
the material, will take place much faster out from the 
‘ delta than when the same quantity of water spread out 
only about 8 feet deep, and commingled with the sea 
water over a bar two miles across, and extending for 
miles on each side. Keeping in mind all the premises, 
and the causes now operating at the South Pass, there 
is, I think, fair reason to anticipate that upon the com- 
pletion of the work in progress—both on the outer bar 
and at the head of the piss. the country will have secur- 
ed a deep ship channel, which can afterward be main- 
tained at very moderate annual cost. 





NOTES. 


They want a bridge at Oregon City to span the Wil- 
lamette. 





The stone for one of the piers to the Viaduct arch 
over the Atlantic and Great Western Railway, in Cleve- 
land, is being laid. 


The natural ancient bed of the Gulf of Mexico (al- 


ENGINEERING NEWS. 


| tion is not far distant. 


Mr. Roy estimates the available coal in the Alleghany 
coal field at 703,424,000,000 tons. 


A Russian Congress is to meet at Warsaw next Sep- 
tember, at which the question of adopting the Georgian 
Calendar in Russia will be considered. 


The Swedish Diet lately voted the adoption of the 
French system of weights and measures, with the French 
nomenclature. Its obligatory use is to date from 1889. 


THe Dutch government is about to construct a great 
port, canal and railway Tandjory Prisk near Batavia, 
Island of Java, Dutch East Indies. The cost will be 
about £ 1,900,000. 


THE Wrought Iron Bridge Company, of Canton, are 
running: fourteen hours a day on contract work, and 
have contracts ahead to keep them busy for nine 
months to come. 


Violle has experimentally investigated anew the ques- 
tion of the Sun’s temperature. He arrives at the result, 
that the mean temperature of the sun does not differ 
sensibly from 2500° C. He gives 1300° C, as the tem- 
perature of Siemens-Martin steel when running into the 
moulds 


The several skeins of the cables for the suspension 
bridge at Minneapolis are in place and the wrapping of 
the cable will be completed by the middle of November. 
The grading for the approaches ha been let, and the 

| superstructure of the bridge itself will doubtless be com- 
pleted by spring. 


The mew tunnel being built under the Thames is in- 
tended chiefly for the use of about 8,000 workmen who 
have to cross at that point, and who are often detained 
by fog that stops the boats. It will be an iron tube 
nine feet in diameter, lighted with gas, thoroughly ven- 
tilated, and only for pedestrians. 


Two bogus bids were received at the Department of 
Parks for the work on Riverside-ave, New York City. 
which has been opposed so strongly by Controller Green, 
In one of them, by “Hunt & Conkling,” the affidavits 
are all forgeries, and the address. No. 404 Ninth ave., 
proves to be an asylum for the blind. 


Springfield, Ill., in place of the old wooden one, at the 


County buildings at Cleveland, and their final comple- | 


A new iron bridge is being built over Market street, | 


crossing of the Chicago and Alton Railway. The span | 


is 80 feet, the track 15 feet above the roadway. It is 
| built by the American Bridge Co. of Chicago. One of 
the aLutments coming over the city sewer, a heavy stone 
arch was necessitated. 

The committee on the new City Hall of Brooklyn, 
Oct. 12, opened 45 bids for work, of which the following 
were the lowest: Marble work, J. M. Masterson, $25, 
200; mason work, George Hadden, $64,798.74; car- 
penter work, J. Fallon, $38,000, and E. Snedeker, $36, 


$49,443; iron work, D. D. Boyce, $47,381. 

The improvements in steamship engineering is well 
illustrated by the time made during the summer of the 
new steamships, Germanic and Brittannic, of the White 
| Star Line. The average of five trips of the Germanic 


was 7 days, and slightly less than 20 hours. The aver- | gauge road to the West is being discussed. 


| age of five trips of the Brittannic was 7 days and 20 
| hours ands m. This time was between Queenstown 
j}and New York. The distance is about 2800 miles, 


which gives an average speed of about 15 miles per 
hour. 








THE stone work on the new bridge which is to span 
the Monongahela at the “ Point,” Pittsburgh, was com- 
pleted about a week ago. Mr. John Megraw, of Alle- 
gheny, was the contractor, and the contract amounted 
| to nearly $200,000. The most of our readers are prob- 
| ablo aware that the American Bridge Company, Chi- 
cago, are erecting the superstructure, which is of iron. 

A large portion of the iron work is done in Pittsburgh. 





| MR. MULLET, the former: Supervising Architect, has 
| been appointed to superintend buildings now erecting, 


Railway News. 





GROUND was broken on the Rhode Island & Massa- 
chusetts Railway about a fortnight since. 


A railway is contemplated from the Port of Jafla to 
the City of Jerusalem, Palestine, tu be built under 
Roman Catholic Patronage. 


The work of laying the iron on the railroad extension 
west from Appleton, Wis., progresses at a rapid rate. It 
will surely be completed to New London this fall. 


A road 45 miles long, from Conejos to Tierra Amer- 
illa, opening up the San Juan country, Col., will be 
built next spring. 


One thousand workmen, in the shops of the Delaware, 
Lackawanna and Western Railroad Company, struck 
Friday, in consequence of a reduction of 10 per cent. in 
their wages. 

The line from Steven's Point to Portage City will be 
finished by the 18thinst. This branch constitutes 72 
miles of the new road, constructed within a year; the 
only long line of road built in Wisconsin this year. 

The Ottawa Free Press says: “ We believe that for 
section fifteen of the Canada Pacific railway, the lowest 
tender, that of Messrs. Macdonald, Kane & Co., of Mon- 


treal, has been accepted. The amount is $1,443,175.” 


A railroad company has just been organized to build 
a line of road from Council Bluffs to Pattonsburg, Mo., 


| there to connect with the St. Louis, Kansas City and 


Northern railroad for St. Louis. The name of the road 
is the Council Bluffs, Eastern and St. Louis railroad. 


Work will shortly be resumed on the Coldwater and 
Marshall Railwry, Mich. From Coldwater to Elm Hall, 
110 miles, the road is practically ready for the rails, and 
they will probably be laid as far as Marshall this au- 
tumn. Ultimately the road will be extended to the 


Straits of Mackinaw. 


Work on the Wheeling and Lake Erie narrow-gauge 
Railroad has been commenced between Milan, Erie 
county, and Norwalk, Huron county, Ohio. A large 
force of men is engaged, and the work is being pushed 
forward rapidly. The intention of the contractors is to 
complete the section between Norwalk and Sandusky by 
January Ist, 1877. 

An engineering party in charge of A. B. Rogers, has 
been sent out by the Milwaukee St. Paul R. R., to sur- 
vey the proposed extension of the Hastings and Dakota 
from Glencoe, its present terminus, to Granite-Falls, 
Minn. The intended extension is through a beautiful 


wheat country and it will finally reach into the wheat 


| lands of Dakota. 


730; plumbing work, M. Kessel, $5,432, and S_ Hurley, | 





The switch of the New York Elevated Railroad at 
Fiftieth street has been finished. In about three weeks 
the company will put on several new cars, and run 
trains from each station every 7% minutes. On Oct. 
gth the trains carried 8,485 passengers, the largest num- 
ber in a single day since the road was opened. 

The projected east and west road, which was under- 
taken some years ago in opposition to the Boston and 
Albany, and partially built in sections, may yet be com- 
pleted, as a proposition to change its gauge to three feet 
and make it the eastern terminus of a great narrow- 


Amended plans have been presented, with a view to 
the completion of the St. Gothard railway upon a more 
economical basis. The estimates have been cut down 
to $10,000,000, as compared with $20,000,000. A con- 
ference of Swiss and Italian delegates is to take place 
shortly with reference to the undertaking. _ 


The Pensylvania Railroad Company are ballasting 
the whole of their road between New York and Phila- 
delphia with broken and screened stone. The stone is 
laid upon the road bed to the depth of four inches, and 
also on either side of the tracks, so that no dust is cre- 
ated by moving trains. The ballasting has been com- 


| pleted from Newark to Hackensack bridge. 


| for which he made the designs while in office, viz., the | 


| post-offices and custom houses at Philadelphia, New 
| York, Cincinnati, Chicago, St. Louis and Hartford. 
| The Chicago post-office will probably be finishhd ac- 
| cording to the modified designs ot Mr. Potter, in defer- 


lence to the committee of experts who decided the 


A large force of men is now at work on the new | Coriginal design unsafe on the present foundations. 


The Missouri, Kansas and Texas road is now nego- 
tirting the purchase of the Red River and Rio Grande 
Railroad charter, which road commences at Sherman, 


| Texas, running in a southwesterly direction to Weath- 
| erford, and thence via Pacific and Great Eastern to or 


near Presidio del Norte, on the Rio Grande, thence 
through the rich silver districts of Mexico at Chihuahua, 
and tothe Pacific at Altalta, mouth of Gulf of Cali- 
fornia. 


ee 
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IMPROVEMENT OF 


RIV E RSIDE AVENUE. 


Public Parks, 36 Union Sq New York 


are, 
SPECIFCATIONS 


‘Continued from page 426.) 


ging shall not be laid on frozen ground. 
bid for flagging 
ary to as 
ecihications 


price will be in full for furnishing all the material and 


labor neces rmanently place the stones in position, in accordance 


with these Sr 


61. Where directed, cross-walks shall be laid of the best quality of gran- 
, free from seams, O1 unperfections. The stones to be of the 
dimension ; unless otherwise directed, they are to be 
not | id two feet wise, than six nor more 
throughout ; dressed to an even face on top and bot- 
ends and full, to be cut, so as to lay toa 
eighths of an inch from top to bottom, 
well and bedded on a foundation of 
exceeding three-eighths of 


ite other 


saps, 
directed 
four feet long at 
thick 


and 


in cach Case 


ian and not less 
than eight inches 
with 
not exceediog three- 


tom, sides 


square and so 
to be 
with 

laid so 


ross-walks 


ils 


‘> are 


firmly 
laid 


sand or 
aninch. The 
. The pavement to be adjusted to 
bid for cross-walks will be in full 
requisite to comply with these 


joints not 


as to break joints 


The price 


and labor 


* materi Specih- 


] 


be provided and 


dimensions at 


shall set in accordance with 
t id lengths, shown on plans. 
, their faces and a portion of under surface 
it work, ‘th rest of the st 
tep rests on the 
q jarte! nch 
line without 


from 


plans. 
Their 
, as shown on plans, 
» be pointed off to dimensions 
rubble foundations, they 
joint Che st 
Chey 
atis factory t& 
for 


ot the 
one ti 
to be cut so 
perfect! y true and 
the best quality of 
ard 5 the Engineer. Tl 
Ihe granite ent will be in full 
n permanently, as herein specified. 
to be rubble masonry, 
*inbefore spec ified for 
shall be directed. It will be paid for 


are 
to be 


ol 


mes are 


winding. are to be 


tree all imperfections 


be laid 


in cement mortar. 
rnishing and 


Phe found 


wdance 


price 
setting the 
for 
and built 
nd in all respects as 
sonry in cement. 
for the foundations of 
constructions herein spe 
directed, if any excavati 
idition 
in 


ition work 
with plan 


step 
I 


here 


these in cement, 
rubble 


at the 


ma- 
sOnry 


price 
bid for 


rubble ma 


1 preparing drives 


either the 
and shaping 


yn or deposit 


, roadways, rides 
the materials to 
new material be re- 
to the excavation or filling that may have been previously 
addition to the st gravel, or other materials used in the said 
additional excavation or filling shall be 
bid for excavation or for cmbankment as the 


ified, 


grades ot 


quire d, ina 


made, and ne, 


construc such 


ided ; 


pavements or tions, 


and prov the 


price 
ise may be 

65. The diflerent trestle-works to be put up wherever required, as will be 
hown on plans, and as will be directed 

Phe ber to be of the 
¢ free from sap, 

Che princ pos 


ing on granite piers, 


1] 
well seasoned, 
: large loose knots, and other imperfections 


be 


tim best quality Georgia pine, and to 


pal ts to set into cast-iron sockets, 
as shown on detail drawings. 
All posts to be well mortised into the girders, and the 
the and girders, and to be secured to each 
wrought-iron bolts and straps. 
[he cross-beams to be laid on the girders, and spiked to the same with 
spikes of suitable size. 
Ihe floor to consist of two thicknesses of best quality Georgia pine plank, 
first layer to be 3 inches thick, the second layer 2 inches thick, well spik- 
ed to the beams 
rhe of each trestle-work to be constructed of a 
frame-work, as shown on detail drawings, properly secured to beams, with 
angle irons, etc. 
The framing of 
best workmanlike 
ghtly fit 
Wh 
on ora 
the Contractor, 
The style 
furnished in 


of suitable size, rest- 


braces to be framed 


into with 


posts 
J 


other strong 


the 


railing on either side 


entire the above specified trestle-work to be done in the 


manner; all mortices to be cut true and and to be 


square, 
tted 
‘revel " the posts o1 braces come 


in contact with any masonry, or rest 


as directed. 


of framing, number of posts, beams, etc., all to be done 
atouehaela gies drawings 


and 
, and the entire structures to be put up 
and fastened together with all the necessary bolts, straps, spikes, etc., in the 
most thorough and workmanlike manner, as directed by the said Department. 

66. The whole of the material to be furnished, and all the work to be 
under this agreement, shall be subjected to the inspection and approval 
the Engineer, or of his assistants, and of such inspectors as shall be ap- 
ointed for the purpose. Any materials furnished, or work done, which 
hall not conform to these Specifications, to the satisfaction of said Engineer, 
sh immediately be removed or taken up by the Contractor, at his own 
and expense; and other materials or work satisfactory to said 
shall be furnished and done. 

67. Wherever the Engineer used in this Agreement, or these 
Specifications, it refers to and designates the Superintending Engineer to be 
appointed by the Department of Public Parks, or such other Engineer as 
Shall be designated by the said Department. 

68. Wherever the word ‘‘Contractor” the words “party of the second 
or the pronouns in place thereof, are used in this contract, they are to 
be considered as referring to and meaning the party or parties, as the case 
may be of the second part to this agreement. 

69. Any doubt as to the meaning of these Specifications, or any obscurity 
the wording of them, will be explained by the Engineer; and all direc- 
tions and explanations required, alluded to, or necessary to complete any of 
the provisions of these Specifications, and give them due effect, will be given 
by the E ngineer. All stakes or marks established by the Engineer shall be 
carefully protetted and preserved by said Contractor until their removal is 
required, in the opinion of the Engineer, by the prosecution of the work. 

Whenever the Contractor is not present on any part of the work, 
it may be necessary to give directions, orders will be given by the En- 
his assistants and inspectors, to, and shall be received and obeyed by, 
superintendents and overseers who may have immediate charge of the 


men employed on the particular work in relation to which orders may be 
given. 


vi, 


from 


done, 
of 
P 
hall 
cost 


Engineer 


word is 


or 
part,” 


as to 


Che Contractor shall, when required to do so by the Engineer, remove 
the work, any , Superintendent, laborer, or other person em- 
ployed on the work, who shall refuse or neglect to obey the directions of the 
Engineer, his assistants or the inspectors under him, in anything relating to 


overseer 


the work, or who shall perform his work in a manner contrary to the specifi- | 


cations and directions of the Engineer, who shall be deemed by the Engineer 
to be incompetent or unfaithful, or who shall commit any trespass on public 


‘© private property in the vicinity of the work, or for any improper conduct. | 


yainst the same, requisite footings must be cut into said masonry by | 


October 


21, 


1876, 
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72. No work will be considered as accepted which may be defective in i: 
construction, or deficient in any of the requirements of these spec ifications, jr 
consequence of any negligence of any Inspector or subordinate Engineer t 
point out said defect or deficiency during construction; and the Contracto, 
will be required to correct any imperfect work, whenever discovered, before 
the final acceptance of the work. 

The Contractor shall erect and maintain, at all cross streets open 
public travel, sufficient fences and guards, and maintain lights at night, fron 
sunset to Sunrise, to prevent accidents to persons and animals, and shall com. 
ply with all ordinances of the City, in relation thereto, during the construx 
tion at such places. 

74. All loss or damage arising from the nature of the work to be don 
under this agreement, or from any unforeseen obstructions or difficulties 
which may be. encountered i in the prosecution of the same, or from the actio) 
of the elements, or from incumbrances on the line of the work, or from any 
act or omission on the part of the Contractor, or any person or agent em- 
ployed by him, not authorized by this agreement, shail be sustained by sa 
Contractor. 

75. The work under this agreement is to be prosecuted at and from a 
many different points, and in such parts af the avenue, and at such differen: 
portions of the various works embraced herein, as this Department shal] 
from time to time, determine. 

80. The work shall be begun within ten days after the execution of t] 
contract, at at least five different points on the work, such points to be a 
proved by the Engineer; and, at each of these points, shall be vigorous 
prosecuted. 

81. As far as may be practicable, the various kinds of work embraced 
this contract shall be prosecuted simultaneously. The Contractor shall kee 
upon the work sufficient skilled men to accomplish this result. 

82. It is expressly agreed that the workmanship shall be performed in t! 
best manner; that the materials of all descriptions shall be of the best ki: 
and that such number of Jaborers, mechanics, teams, foremen and other for: 
shall be at all times employed as shall, in the opinion of said Department, | 
sufficient to complete the work within the time herein provided. It is als 
agreed, that said Contractor will, as the work progesses, provide material 
as many points as may be directed, and supply such labor as may be nece 
sary, to prosecute the various kinds of work hereinbefore specie, | in suc 
order, t to such extent, at such times, and with such reasonable speed, as said 
Department shall from time to time direct, as requisite to complete the whole 
of the work in the specified time. 

83. It is also agreed that the work shall be finished in a mannet 
tory to said Department ; 
the slopes 


satisia 
that the grades and lines shall be truly kept; th 
shall be as directed, and shall be nicely shaped ; that the spaces fi 
trees and for planting shall be filled to the established grades with good soil ; 
that the masonry shall be cleaned up, and that all parts of the work shall, o 
completion, be in good order and condition. 

84. Upon the completion of any portion of the work, all earth, sand, rub - 
bish, refuse-stone, and surplus materials are to be removed, and the Avenue 
in all respects put in clean and orderly condition. Until this is done to th 
satisfaction of the said Department, the work will not be considered com- 
oer 

85. The said party of the second part hereby further agrees to take every 
reasonable and necessary precaution to prevent damage or injury to all mai 
and service water-pipes which may be affected in any manner by the prose- 
cution of the work under this agreement; and if it shall be necessary to 
remove or change in any manner the location or grade of the said water- 
pipes, by reason of the construction of the work, to the established grades 
and plans, the said party of the second part shall give notice thereof, i1 
writing, to the Engineer, at least forty-eight hours previous to commencing 
the work at the point or points which may be affected ; or, failing to do so, 
any damage or injury that shall or may result to said pipes, the said Depart- 
ment shall be, and is hereby, authorized to repair immediately, and the cost 
thereof shall be charged to the said party of the second part; and the cost 
so charged to the said party of the second part shall be paid to the said par- 
ties of the first part by him, before the work to be done under this agreement 
shall be accepted as completed; and the said party of the second part hereby 
further agrees, in each and every respect to conform to the provisions of the 
Ordinances, relative to the construction of Sewers in streets where water- 
pipes are laid ; and that the same shall be considered a part of this agreement. 

86. And the said party of the second part further agrees, to do everything 
necessary to prevent injury to the gas-pipes which may be liable to injury 
from the work hereinbefore mentioned ; also, to erect, and keep erected, a 
fence or railing across the sides of the excavation, and place sufficient lights 
on or near the work, and keep them burning from twilight until sunrise. 

And the said party of the second part further agrees, to give notice in 
writing, at least twenty-four hours before breaking ground, for the purpose of 
constructing the work hereinbefore mentioned, to such and all such gas com- 
panies as have or may, (during the progress of the work) have any gas-pipes 
which may be affected by such excavation as may become necessary, and it is 
further agreed, that the said party of the second part shall not cause any 
hindrance to, or interference with any such gas-company or companies, in 
protecting their said pipes, nor in removing or otherwise protecting and re- 
placing the main and service-pipes, lamp-posts and lamps, where necessary; 
but that the said party of the second part will suffer the said company or 


companies to take al] such measures as may become necessary for the purpose 
aforesaid. 


And it is hereby further agreed, that in case any damage or injury shall 
or may result to the said pipes, na lamps and other works of any 


gas company, through or by reason of any negligence, carelessness or want 
of skill on the part of the said party of the second part, the said party of 
the second part shall become liable to pay such amount as shall or may be 
sufficient to cover the expense and damage occasioned by such negligence, 
carelessness or unskillfulness, and such amount shall be charged against the 
said party of the second part, and may be deducted from any sum or sums 
due or payable to said party of the second part on account of this contract 

87. The said party of the second part hereby further agrees, that he will 
obey and conform to all ordinances of the Corporation of the city of New 
York now in force, or that may be in force during the progress of such 
work, in relation to blasting rocks, in the streets and avenues of said city. 

(D). The said party of the second part further agrees, that the return of 
the Engineer, to be appointed by the Department of Public Parks to superin- 
tend the work, shall be the account by which the amount of work done 
shall be computed; and that he shall not be entitled to demand or receive 
payment for any work upon, in, or about the said work, as extra work, unless 
ordered in writing, by the said Department of Public Parksyto do the same 
as extra work, and a price therefor shall have been agreed upon previous to 
its commencement. 

(E). The prosecution of the work shall be suspended at such times, and 





October 21, 1876. 


of for such period, as the said Department of Public Parks 


sion may from time to 

work time determine. 

Work to (F). The said party of the second part hereby further agrees, that he will 
‘ 


commence commence the aforesaid work on each of the aforesaid several sections on 
When t© such day, and at such point or points as the Department of Public Parks 


Seek may designate, and fully comple te the same in accordance with this agree- 
' ment, on or before the expiration of twelve calendar months from the date 
* hereof; not including, however, such time as the prosecution of the whole 
may be suspended by direction of the said Department of Public Parks ; and 
that he will give his personal attention constantly to the faithful prosecution 
Personal of the said work, that he will not assign or sub-let the aforesaid work, nor 
—— any part thereof, without first obtaining the consent in writing of said De- 
fartment thereto, but will keep the same under his own control ; and that 
he will punctually pay the workmen who shall be employed on the aforesaid 


work, and in cash current, and not in what is denominated store pay. 
Penalty to (G). And the said party of the second part hereby further agrees, that the 


be exact- said parties of the first part shall be, and they are hereby, authorized to de- 


~~, duct and retain, at the option of the said Department of Public Parks, out 

pletion. of the moneys which may be due or become due to the said party of the 
second part, under this agreement, as liquidated damages, and not as a pen- 
alty, for the non-completion of the work aforesaid within the time hereinbe- 
fore stipulated for its completion, the sum of Twenty Dollars for each and 
every day after the expiration of said stipulated time, Sundays, holidays, and 
such days as the prosecution of the whole work may be suspended, as herein- 
before mentioned, excepted. 

Deduction (H). And the said party of the second part hereby further agrees, that 

from 


pra a the said parties of the first part may, and hereby are, authorized to deduct 
estimate to and retain, each month, from the amount due and payable to the said party 
pay engi- of the second part on each monthly estimate or payment, as herein provided, 
neering and until the whole work is completed, a sum not exceeding sixteen hundred 











re and twenty dollars and sixty-six cents; which said sum shall be paid and 

applied by the said parties of the first part, through the hands of the 
Comptroller of the said city, as follows, viz. 
To the Superintending Engineer to be appointed on said work by the said De 

partment, each month, a sum to be fixed by said Department, and not ex 

ceeding four hundred and sixteen dollars and sixty-six cents S416 OF 
ro an Assistant Engineer to be appointed on said work by the said Department, 

each month, a sum to be fixed hs said Department, and not exceeding two 

hundred dollars awuatuad 200 00 
Fo a transit man to be ap pointed < on said work by the said Department, each 

month, a sum to be fixed by said De partment, and not ¢ xceeding one hu 

dred and twenty-five dollars 125 00 
ro a leveller, to be ap pointe d on said work by the said De partment, cacl 

a sum to be fixed by said Department, and not exceeding one hundre ad 100 00 
lo a rodman, to be appointed on said work by the said Department each month, 

a sum to be fixed by said Department, and not exceeding ninety dollars 00 00 
fo tour chainmen, to be appointed on said work by the said Department each 

month, a sum to be fixed by said Department, and not exceeding seventy 

eight dollars to each chainman, in all not exceeding ; ; ~ 
lo four chainmen, to be appointed by the said Department, to act as inspectors 

on said work, each month, a sum to be fixed by said Department, and not ex 

ceeding seventy-cight dollars to each chainmen, ill not exceeding..... 312 00 
lo one axeman, to be a ited on said work by the ud Department, each 

month, a sum to pe fixed by said Pe vent, and not exceeding sixty-five 

dollars.. wsiaeea 65 00 

Certiti- (1). And it is here by expressly agreed and understood by and between the 


, their succes- 
sors and assigns, shall not, nor shall any department or officer of the city of 


New York, be precluded or estopped by any return or certificate made or 

clusive as given by any E ngineer, Ins] vector, or other officer, agent or appol eee of said 

— -Department ot Public Parks, or said parties of the first part, under or in 

tina first * pursuance of anything in this agreement contained, from at any time hi w- 

part. ing the true and correct amount and character of the work which shall have 
been done and materials which shall have been furnished by the said party 
of the second part, or any other person or persons, under this agreement. 

(J). And the party of the second part further agrees, that if any work 
shall be condemned by the Engineer as defective or improperly done, such 
defective work shall be removed and rel uilt, or the defects otherwise 
died as the Engineer may direct; and if said party of the second 
cline, refuse, or neglect to remove such condemned materials, o1 
otherwise remedy the efie or if at any time the said Department of 
Public Parks shall be of opinion, and shall certify in writing, that the 
said work, or any part thereof, is unnecessarily delayed, or that the said 
party of the second part is wilfully violating any of the conditions or cove- 
nants of this contract, or in executing the same in bad faith, it shall have the 
power to discontinue all work under this contract, or any part thereof, upon 
giving notice to that effect to the said party of the second part, and there- 
upon the said party of the second part shall cease to continue said work, 
such part thereof, and the said Department of Public Parks shall iamenen 
have the power to place such and so many persons, and obtain by purchase 
or hire such animals, carts, wagons, implements and it may deem 
advisable, by contract or otherwise, to work at and complete the work herein 
described, or any part thereof, and to use such materials as it may find upon 
the line of said work, or to procure other materials, in whole or in part, for 
the completion of the same, and to charge the expense of said labor and 
materials, animals, carts, wagons, implements and tools to the said party of 
the second part, and the expense so charged shall be deducted and paid, by 
the parties of the first part, out of such monies as may be then due, or may 
at any time thereafter become due to the said party of the second part, under 
and by virtue of this agreement, or any part thereof; and in case such ex- | 
pense be less than the sum which would have been payable under this con- 
tract, if the same had been completed by him, he shall be entitled to receive 
the difference ; and in case such expense shall exceed the last said sum, he 
shall pay the amoun of such excess to the parties of the first part, on notice | 
from the said Department of Public Parks of the excess so due. 

(K). And the said party of the second part hereby further agrees, 
will furnish the said Department of Public Parks with satisfactory evidence 
that all persons who have done work, or furnished materials, under this 
agreement, and who may have received or sustained any damage or injury 
through or by reason of any act ot carelessness, or want of skill 
on the part of the sail party of the second part or his agents, in the prose- 
cution of the work aforesaid, and who have given written notice to the said 
Department of Public Parks, before or within ten days after the completion 
of the work aforesaid, that any balance for such work or materials, or com- | 
pensation for such damage or injury, is still due and unpaid, have 
paid and secured. 

And in case such evidence be not furnished as aforesaid, such amount as 
may be necessary to meet the claims of the persons aforesaid shall be re- 
tained from the moneys due the said party of the second part under 
agreement, until the liabilities aforesaid shall be fully discharged 
notice withdrawn. 

(L). And the said party of the second part further agrees, that he will 
indemnify and save harmless the parties of the first part from all suits or 
actions of every name and description brought against the said parties of the | 


-_ &c., parties to these presents, that the said parties of the first part 
ot ngi- * 


neer, &c., 
not con- 
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Bi 
first part, for or on account of any in} es oO! I s received or st 
by any party o1 parties, by or from the sa party f the ¢ ] par : 
servants or agents, in the prosecution of said wo k y nseq ‘ f 
of any negligence in guarding the same, or anv { pel ater | 
in its prosecution, or by or on account of any omis f 
party of the second part or his agents And the said party of t n § 
part hereby further agrees, that the whole, or so mi the ney et ; 
him under and by virtue of this agreement, as shal rv be ed { 
necessary by the said Department of Public Parks, shall or may be 1ined 
by the said parties of the first part, until all such ts laims f la 
ages as aforesaid shall have been settled, and evidence to ett ur- 
nished, to the satisfaction of the said Department \ 
And the party of the second part hereby further agrees, t { ng the ’ 
continuance of the work hereby contracted for, he will place proper r 
for the prevention of accident, and will put up and keep at might suitable ar : 
sufficient lights around said work for that purpose : 
(M). And the said party of the second part further rees, that he will 
; 
employ only compe —. skillful, and faithtul men to do the wi 1} 
further r agrees that whenever the Engineer shall inform him in writing that 
any man on the work is, in his opinion, incompetent or unfaithful, he will 
lischarge him from the work, and will not again employ him on it : 
N). And the said party of the second part hereby further agrees to receive 
the following prices as full compensation for furnishing all the materials and 
labor in building and constructing, and for completing in all respects the 
iforesaid work and appurtenances, in the manner rein specified, to wit 
1. For excavation of earth, inclu« ul, except ha here ‘ 
sified as rock, and for the remo vd finally ep t ame 
ine g the proper trimmi: excavatio f tre for dr 
age, is hereinbefore spe ' f . ; 
2. For excavation of rock, incl wg its re ‘ df . - 
rock excavation in trenches or fe it cordance ‘ s f 
sum of ‘ ‘ 
3. For en nt, as specific + rot ul 
4. For iaterials a x t . . 
other dry wa in vit ; 
ich | 
iteria ind } y ipet « 
ind setting coping for parapet w 
| 
materials and b wa rick 1 ‘ 
ateria ind laving c« rete, the nl ur 
ind } £ ‘ i ‘ 
putting car y pile ho ‘ 
ind dr les, where directed, t) é tha ‘ 
‘ aa ; +} ‘ 
ind putting place ry , f 
pe P ? t 
er tra ind a t r ist i nye 
dad r fitt rand "NT ‘ ' 
! x i | 
4. | furr ga permanent l ‘ ‘ 
ork co ecte th it roper ft Yy fi et 
<. | fur : i ng trest t t ‘ 
aving , t ‘ ‘ 
half fee t 
er (each foot of ur 
iving six raig 1 ewe 
ra pip ewe ict t of r 
So! ate a dh half feet ‘ ; ‘ ‘ 
1 t ‘ 
a eas Saas or sat i : ( 
t 
20. For > materia ‘ ; ; 
2 For f i iter t t 
22. For f 1 g Y ind yg t t t 
I f iw and setti t tor f 
For furnishing and setting granite t 
For furnishing and se t t t 4 
For furnish ind se { { ' 
For furnishing and 1 
I furt gw and se fora t ‘ al f 
29. For f g and s¢ tt 
30, For furnishing and la f : 
31. I furnishing ar i ‘ { 
32, For furnishing and s¢ ; 
(O). And the said party hereby agree t he afc 
said prices shall cover the furni hing of ull the iifferent sat ] I ] 
and the performance of all the work in accordance with this Specification and 


io ns r 
agreement. 


(P). And the said parties of the first part further agree, that the said | 
gineer shall from time to time, not oftener than once a month, make an esti- 
mate of work partially finished, as the work progresses The estimate f 
unfinished work shall not be re quired to be made by strict ' 


but by measuring and estimating to obtain 


in approximate result of the work 
done, and its value under the contract, as compared with the whole contra 
on which ee of seventy per cent. of the amounts shall be made a 
hereinafter provided. 
(Q). And it is hereby further agreed that the said Department of Pu 


Parks shall have power from time to time to alter or determine any modifica- 

tions in the lines, grades or dimensions of any part or parts of the work in- 

cluded in this agreement and that the said party of the second part shall do \ 
and perform the work in accordance therewith. Any increase or dimunition ‘ 
of quantities of any work included in this agreement which shall result from 

such alterations or modifications shall not affect the prices to be paid for t 
several items of work, but the prices bid as applied to the quantities of work 4 
respectively, resulting upon the final completion thereof as herein provided 

shall be in full conmpensation for the same. No extra work being all 
paid for except as has been hereinbefore provided 


he 


wed or 






















(R). And the said party of the second part further agrees, that he shall not 
be entitled to demand or receive payment for any portion of the 
rials until the same shail be fully completed, in the manner set forth ’ 
and each and every one of the stipulations hereinbefore mentioned ) 
and such completion duly certified by the Superintending Engineer or ott Micer ds yg ! 
nated by the said Department of Public Parks, whereupon, the f the first part + 
by and through the Co troller of the City of New York, as Se 1. C} 
#47, of the laws of 1876, pay, and hereby bind themselves an reir s c t 
pay the said party of the second | i within thirty days from the time of t . 
completion and acceptance of the work, b va ent of Pul Park 
whole of the moneys accruing to him under thi ‘ ex ting h ) 
as may be lawfully retained, under any of the ere ctor mitaine fier t 
purpose; but in case the amount payable under t ract be five t 1 r r 
over, payments will be made to the said party of eco ir ontl tal 
ments of seventy per cent. on the amount of wk per « er a rdanc 
with the pro ions and stipulations of this agreement 
may be lawfully retained undtr any of the provisions of tl ir r that 
nothing herein contained be construed to Mfoct the right i the said De 
partment of Public Parks to reject and withhold payment of wat portion of 
the aforesaid work, should any of the aforesaid returns or « ‘ found or k 
to be incorrect or inconsistent with the terms of this agreement, ,or othe e imprope 
given, or should any of the work be defective or not built in conformity with this agree ‘ 
ment, and provided no monthly payment sh be made on any estimate nting t # 
than fifteen hundred dollars. 
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| 
Water Works, Ancient and Modern.* 





BY FE, H. D’'AVIGDOR. 


| upon by the principal authorities, and the work will | 


(Continued from page 336.) 
The Vanne aqueduct, which is barely completed, is | 


much grander, cost more money, and was intended to 


- 


supply no less than 107 


million gallons daily. Several springs near Sens which 


| 

ot 

,000 cubic metres, or about 234% 
had been used by the Romans for the supply of that 
town were purchased by the municipality of Paris. The | 


remains of a Roman aqueduct of about 20 kilometres in 


| 
| 
length prove that the medizval legend, purporting to | 
account for the existence ef the beautiful fountain in the | 
principal square of Sens, is not worthy of much credit. | 
Once upon a time—says the legend—there was a king 


of Sens, who, like most of the kings of that period, had 


an only child, a very beautiful daughter. He promised | 


her hand in marriage to the one among his subjects who 


should execute the most wonderful work. A wealthy | 
young man appeared as a candidate and offered to cover | 
the town gates with gold, substituting gold chains for | 


the heavy iron ones. A second lover appeared, less 


wealthy but more ingenious offered to con- 


; this one 
struct a secret passage from the royal country seat of 
Vareilles into the town. At the expiration of the period 
allotted to the rivals, the richer had not completed his 
task, for his wealth was exhausted in vain efforts to cov- 
But the 


king into the square of Sens, and the princess at a given 


er the huge gates with gold. second led the 
signal turned a cock which allowed a jet of clear water 
to rise many feet into the air, to the astonishment of the 
beholders. 


The ingenious young man had constructed 
a conduit from the Vareilles springs into the town, and 
of course received the princess’ hand as a reward, and 
inherited the kingdom after the death of her father. 
Whether this legend be true or not, the springs in 
question have long been well known. Their level above | 
the sea is 89 metres, the aqueduct has an average falling 
gradient of 0.13 per 1000, viz. 1 In 10,000 in the con- 
duit, and 0.60 per 1000 in the inverted siphons or lengths | 


under pressure, The three springs, which it was at 


first hoped would suffice, did not by any means perma- 
nently supply as large a quantity of water as the gaug- 
ings led one to expect; it Was found necessary to bring | 
in the remaining springs of the same group, but as the | 


latter are at a lower level than the former, a pumping 


machine had to be erected to raise their supply into the 


aqueduc Chis was an awkward expedient, as a por- | 


tion of the water reaches Paris by gravitation and the | 


of both 


methods were occurred, and neither of them is fully ap- 


rest has to be pumped, so that the expenses 


plied; but the arrangement was the only possible one 
under the circu 
r} 


ir inside 


nstances. 


e cross-section of the Vanne aqueduct is quite cir- | 
i] being 


, its diameter g 


2.14 m.; the masonry 


0.30 m. thick at the springing, reduced to 0.20 m. at 


vn and centre 


of invert, and is of ashlar mason- 
At points 
asiderable lateral thrust of the ground had to 
The 


above 


n hydraulic lime mortar. some few 


ided fer, the abutments were strengthened. 


inner coat of cement extends to Ilo centimetres 


ighest water-line, and the extrados of | 


» covered with cement. The total length 


duct is 137 kilometres, 630 metres—of which 


are in cutting, 35.5 kilometres in tun- 


The 


of tunnel and arching is therefore enormous. 


n arches, and 17,8 in inverted siphons. 


phons consist of two cast-iron pipes 42 


42 inches in } 


ame 


ter. 


Instead of the 23% million gallons expected, only | 


ut 17 reach the reservoir at Montrouge, which is by 


far the grandest work of the sort ever executed. It is 
at a level of 64 metres above the sea, and covers an area | 


of 38,745 square metres, or about 6% statute acres, be- 


ing 2587 metres long and 135 metres broad. This’ res- 


ervoir is constructed in the chalk formation and consists 


of two stories, of which the lower one is 5.50 metres high, 
and ha 


ul 
t 


s a capacity of 44 millions of gallons, while the 
per story is 3.10 metres higl 


1 


million g 


1, and has storage for 25 | 
llons more. 


lhe two new Paris reservoirs have, therefore, together 


st 


rage room for nearly 100 million gallons ; sufficient 


»! 


for 2'4 days’ supply for two millions of inhabitants, | 


In this respect they present a splendid example worthy 


of imitation, and their capacity is, in a proportion to the | 
i . | 
population, more than eight times as great as that of | 





| sometimes running in wide meadows. 


| now turns north-east. 


| keeps to the left along the spurs of the Alps. 


the Vienna reservoirs. The necessity of increasing the 


size of the Vienna reservoirs has been repeatedly dwelt 


doubtless soon be undertaken, thus removing the one 
and only weak point of the water works. 

I have already repeatedly alluded to the Vienna 
Water Works in the course of these papers; I have 
mentioned the favourable situation of Vienna with re- 


| spect to water supply and the excellent quality of the 


water. In the following and concluding pages I will 
endeavor to give a succinct account of the great works 
now completed. 

The city of Vienna is situated a little south of the 
right bank of the Danube at the foot of the spurs of the 
Austrian Alps. The soil on which it is built consists of 
diluvium from the mountains, composed of limestone, 
sand, and gravel, with beds of clay in the old or still ex- 
isting valleys of the numerous streams which, descend- 
ing from the mountains, find their way into the Danube 
near Vienna, 

The map * shows the general direction and course of 
the valleys and the line taken by the aqueduct supplying 
the water-works. ‘The two springs (Kaiserbrunn and 


Stixenstein), from which the water is now derived, rise 


at the foot of the Schneeberg mountain (6300 above the | 


sea), respectively east and west of it. 
or rather group of mountains, is composed, like the 


whole chain, of dolomitic limestone ; it is full of fissures, | 


cracks, and caverns. The river Schwarzau, which takes 
its rise some twelve miles to the northwest of the Schnee- 
berg, skirts the foot of the latter in a long narrow gorge 
called the Hollenthal (or Hell valley) for about five 
miles, and emerges into more open country near the fa- 
vorite watering-place of Reichenau, where its course 
changes to nearly due east. 





started in 1864, and met with innumerable difficulties. 


This mountain, | 





Here the valley is wider | 


° . e e ° | 
and the river winds from one hillside to the other, occa- 


sionally skirting the very foot of steep wooded slopes, 
At Payerbach 
the great viaduct of the Sudbahn crosses the valley, and 


from here to some distance below Gloggnitz the high | 
| road and the railway are wedged together on the left 


bank of the river, mostly in side cutting, and frequently 
protected by retaining walls. 
opens still more and the hills become gentler ; the valley 
At Ternitz the Siming stream 


| runs into the Schwarzau; it comes from the west of the 


Schneeberg, and its short but narrow and densely wood- 


It was opposed for many years both on financial and on 
technical grounds, and no active steps were taken for its 
execution till towards the end of the year 1368. |; 
would be tedious and uninteresting to recapitulate the 
different stages of the lengthy debates and wordy quar- 
rels, which at last ended in the contract for the execution 
of the aqueduct, the three reservoirs, and the pipe-lay- 
ing being put up to public tender in the summer of 1369, 
The lowest tender for the whole work was that of An- 
tonio Gabrielli and Company, of Westminster Cham. 
bers, London, Contractors to the Admiralty, and this 
was accepted after a prolonged negotiation and much 
bargaining. The plans, estimates and quantities having 
been worked out in great detail by the municipal engi- 


neers, Messrs. Junker and Wertheim, the tenders had 
to be made on the basis of these quantities, and the 
prices per cube klafter (40.5 cubic feet English) and 
cube foot (Austrian) thereto affixed. Messrs. Gabrielli 
offered to execute the whole work at an increase of 121/ 
per cent. of the schedule, but this apparently handsome 
addition to the prices, which were supposed to be those 
usually paid at the time in and near Vienna, proved to 


| be totally insufficient to meet the enormous charges on 


the work caused by the taxes payable to the Govern- 
ment, the stamp and receipt duties, the many apparently 
insignificant, but in reality very onerous expenses which 
had to be borne by the contractor in connexion with 
the municipal engineering staff; and, finally, the enor- 
mous increase in the price of labor and material, which 
beginning after the termination of the Franco-German 
war, attained its maximum height in the summer of 1873, 
during the Vienna International Exhibition. This in- 
crease in all prices reached something like roo per cent. 
on those established as basis in the schedule, and in 
many cases exceeded even this figure. Notwithstand- 
ing these obstacles, and the difficulties appertaining to 
the work itself, further the great loss of time and mon- 
ey caused by the thickness of the mains in the towns 
having been insufficient for the purpose, so that the 
whole project had to be altered during the execution, 
the whole aqueduct was completed, and the wate: 
brought to Vienna in October, 1873, while the pipe- 
laying and all the town works were finished in the sum- 
mer of 1874. 

It is not my intention to enter into a description of 
the wains and of the distribution of water in this paper, 


| which would otherwise reach an inordinate length. Suf- 


ed valley, resembling the Trosachs, is occupied by the | 


Stixenstein branch of the aqueduct. From Neunkirchen, 
a couple of miles further on, the line of the aqueduct 


leaves the Schwarzau, which it has hitherto continuously | 


followed, the latter runs off to the right, skirting the hills 
which separate Austria and Hungary, while the conduit 


Between 


| these two ranges lies the plain of Wiener Neustadt, 


called the Steinfeld (Stonefield), a large basin, perhaps 
once the bed of a lake, filled with sand and gravel, and 


rise from the lower Alpine spurs, mostly run north-west 
to the Danube and intersect the general line of the con- 
duit (which is here about N. N. W.) ata very acute 
angle. The wide flat river beds are crossed by a suc- 
cession of long and low aqueducts. Below Leobersdorf 
the conduit and railway once more approach each other, 
the course of both being due north; the Stonefield is 
passed and the canal winds around or passes under the 
spurs of a succession of hills clothed with vineyards 
and producing the celebrated wines of Voslau and Gum- 
poldskirchen. The wide, deep, and graceful valley of 
ed on an immense aqueduct; then comes a succession 
of short tunnels and a great bend to the west round the 


| Eichkog] mountain; the deep gorge of Modling is 


crossed in the middle of the town by several bold arches 


| intersected by numerous streams, which taking their | 


| of all these reservoirs is barely 41% million gallons 


| fice it to mention that the reservoir at Rosenhugel, at 
At Stuppach the valley | 


which the aqueduct ends, supplies two other distributing 
reservoirs, those of Schmelz and Wienerberg, by 36 in 
and 24in. mains, both these latter being at a lower 
level, but also situated on hills on the west and south of 
the town respectively. During the progress of the work 
it was found that the pressure of the water in the low- 
est districts was much more than was needed and expos- 
ed the pipes to too severe a strain; a fourth resesrvoir 
at a still lower level was therefore erected on the east of 
the town, which was not included in the contract and 
not executed by Messrs. Gabrielli. The total capacity 
* they 


| contain therefore hardly an eight hours supply for the 


whole city, and it has been decided, as mentioned al- 
ready, to increase their dimensions very considerably. 
Our description must necessarily be confined to the 
main aqueduct of which the course has already been 
traced with the assistance of the map.* It has been 
mentioned that there is a natural fall throughout, and 
that inverted siphons are not used. The cross section 
generally adopted for the conduit is an oblong one ap- 
proximating to the Roman type. Theoretically it would 
of course have been more correct to adopt an egg-shaped 
or circular section, such as those adopted for Paris. For 
the greatest velocity of the water, and therefore the 
greatest theoretical economy in construction, is obtained 
by a section of which the wetted circumference has the 
smallest proportion to the area, in other words by the 
circle. But the designers of the Vienna Water Works 
were quite right not to adopt this profile. There was 
no occasion to increase the velocity as much as possible; 
on the contrary, the gradient is so considerable, that the 


| difference of level between the springs of Kaiserbrunn 


| the inner lining of the conduit. 


: | and the reservoir at Rosenhugel (274.9 metres, or about 
| the popular surburban watering-place of Baden is cross- | 


940 feet) has had to be broken by falls or artificial cat- 
aracts, as otherwise the current would have destroyed 
There was, therefore, 


| no necessity to adopt a circular section, nor was the egg- 
| shaped profile required, since the principal advantage of 


of 57 feet span; then come more vineyards, tunnels, | 


and rock cuttings, the conduit passes through a swamp 


at Petersdorf and crosses the wide Liesing valley by | we must also remember, that the sections adopted for 


Another tunnel, 
another fine range of arches on a curve, and it at last 


means of another immense aqueduct. 


emerges on the ridge at the northern extremity of which 
is the distributing reservoir of Rosenhugel, from which 
a splendid view of the city of Vienna, the Danube, and 
of the hills around is obtained. 

The project for supplying the town with water from 


*This map cannot be reproduced. 


this is, that even with very low-water levels a consider- 
able velocity is kept up; it is therefore more fitted for 
sewers with very variable discharge than for a conduit 
in which the water never falls below a certain fixed line. 


the Vienna aqueduct are much easier to construct, and, 
in fact, cost less money than a circular section, which 
would have had to be built entirely of ashlar or extreme- 
ly hard moulded bricks, and must yet have been 
strengthened by strong abutments in many places to re- 
sist the thrust of the ground. Another advantage of 
the section adopted is, that it is much more accessible 
for inspection and repairs than the circular one, and 
that tools and materials can be carried in it with much 


the springs of Kaiserbrunn and Stixenstein was first | greater ease and despatch. 


(To be continued.) 
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ENGINEERING NEWS. 


In addition to the usual matter contained in such re- 


Will the party at Washington, D. C., who some | Ports, some sixty pages is devoted to the Report of the 


weeks ago sent to this office for a set of drawings of the | Board of Health, which, with the tables appended, is of 


Newton Hydraulic Dredge for use by a foreign govern- 


ment, please to write again at once. The former letter | 


was sent to Mr. Newton, but he being absent from the 
city the letter miscarried. Mr. Newton is now in 
Chicago for afew days, and a communication to this 
office will reach him. 





AMERICAN SCIENTIFIC WORK, FROM AN 
ENCLISH POINT OF VIEW. 





rhe British Association held its meeting this year at 
Glasgow, beginning on Sept. 6, with the annual address 
of its president, Prof. Andrews, of Belfast. On the 
next day the presidents of the various sections opened 


much interest to students of sanitary science The 
Statistical table accompanying the report is classified 


and arranged on the basis proposed by the International 


| Statistical Congress and adopted by the U.S. Army 


| 


and Navy Reports; the adoption of the same system 


‘by all cities would very much further the study of 


| Statistics and the deduction therefrom of important 


the real business, and Sir Wm. Thomson, who has just | 


returned from this country, where he was one of the 
judges at the Exhibition, devoted a portion of his ad- 
dress to recounting the progress of science in America. 
He expressed himself as vividly impressed with much 
that he had seen in Philadelphia and elsewhere, and 
that what he saw showed the true scientific spirit, devo- 
tion and originality, the inventiveness, the patient, per- 
severing thoughtfulness of work, the appreciativeness, 


conclusions, conclusions which, coupled with the cir- 
cumstances of location and an intelligent application of 
the known principles of sanitary science, would do 
much to reduce the death-rate from diseases called 
zymotic, and which are largely, if not entirely, pre- 
ventible. 

It is the duty of Boards of Health, in addition to the 
one of keeping a city pure and wholesome. the air un- 
contaminated with the seeds of disease, and free from 
pernicious odors, the water free from organic contami- 
nation, to prepare carefully tables of vital statistics in 
which all sickness and death with their causes as far as 


| known shall be arranged in a manner admitting of 


and the generous open-mindedness and sympathy from | 


which the great things of science come. These epithets, 
taken almost verbatim from the report, suffice to indi- 
cate the enthusiasm on this subject with which he 
returned home, 

In another place we reproduce some statement which 
he made in regard to the latest developments in elec- 
tricity and magnetism’ He also alluded in very com- 
plimentary terms to Prof. Henry, the rival of Faraday 
in electro-magnetic discovery ; to Peirce the mathema- 
tician; to Bache, formerly of the Coast Survey ; toour 
prominent astronomers ; and to Commander Belknap, 
and others who have done much in deep-sea soundings. 

He states that he has reasons for confidently expect- 
ng that American hydrography will soon supply the data 
from tidal observations, long ago asked of the English 
government in vain by a committee of the British Asso- 


yielding to the distorted influence of sun and moon will 
be measured. He anticipates that the compass depart- 
ment of the American navy will furnish a fresh marine 


survey of terrestrial magnetism to supply the navigator | 
with data for correcting his compass without observa- | 


tions on the sun or stars. 


His well deserved compliments of our weather reports 
and the accuracy of ‘‘ Old Probabilities” we need not re- 
peat; the value of these reports is too well known by all 
of our readers. After alluding to the U. S. naval ob- 
servatory and one or two other points he speaks of the 
Philadelphia Exhibition. ‘In the U. S. government 


study, to trace these causes, as far as may be, to their 
source, to secure legislation where necessary, or to re- 
port to the Sanitary Engineer, who shall devise such 


constructions or works as may eradicate the source of 


| the evil. Even with the imperfect ,reports which have 


hitherto been made, sanitarians have been able to de- 
duce important results and show a notable decrease in 


the death rate of those cities which have adopted sani- 


| tary works. Yet the benefits which have been realized, 


part of it Professor Hilgard showed me the measuring | 


rods of the United States Coast Survey, with the beau- 
tiful meehanical appliances for end measurements, by 
which the three great base lines of Maine, Long Island 
and Georgia were measured with about the same accu- 


racy as the most scientific measurers, whether of Europe | 


or America, have attained in comparing two metre or 
yard measures.” 

The Patent Museum at Washington and the preva- 
lence of patented inventions at the Exhibition attracted 
his notice and called forth some comments. He evi- 
dently does not agre¢ with those who desire or advocate 
the common property of inventions, for he says that if 
Europe does not amend its laws (and England in the 
opposite direction to that proposed in the bills before 
the last two sessions of Parliament), America will speed- 
ily become the nursery of useful inventions for the 
world. He then touches upon institutions of learning 
very briefly alluding to the oldest—Harvard University, 


very youngest, but vigorous, John Hopkins University 
of Baltimore, finally saying that “ the stimulus of inter- 
course with American scientific men left no place in my 
mind for framing or attempting to frame a report on 
American science.” 








CITY YEAR BOOK OF NEW HAVEN, CONN. 


To Mr. Charles E. Fowler, City Surveyor of New 
Haven, we are indebted for the handsomest and most 
complete city report that it has been our pleasure to 
examine for many a day. 


| were made of the sewer, when it was found that the | 
| pipe sewer, laid some ten years ago, was crushed in | 


ly the whole length. 
to the Massachusetts Institute of Technology, and the | Ta he ce 


although really important, are not a tithe of those which 
can be made to result when with a correct public educa- 
tion these principles are applied in every household, 
rich and poor, where most of the abominations origi- 
nate, but to which the easy-going public scarcely devote 
a thought. That of 1229 deaths in New Haven during 





only 33 should result from “old age,” is certainly 
a comment on modern civilization. 
The history of the General Hospital Society of Con- 


necticut, now established fifty years, is of much interest. 


- : + specificati F » niitte uilding > on. 
ciation, by which the amount of the earth’s plastic | he specifications for the hospital building are ap 


pended in full. 

Among the many items which may be of interest we 
notice the following: A Centennial map of the city on 
a scale of 100 ft. to the inch, showing every street with 
their true lines and width, size and shape of a!l lots, 
with the location and ground plan of every building in 
the city; a grade map showing dimensions of all 
blocks, curb-lines, elevation of each street corner, grade 
per hundred feet, etc.; a tabulation of all the losses 
from fires, and their causes ; ‘‘ wires which run in close 
proximity to tin roofs are badly rusted ;” a notice of the 
usual defects of sewer traps, and the horrors of the 
tenement-house system; the presence in the water, for 
two or three weeks of the summer months, “ of im- 
mense numbers of infusoria, the origin of which is not 
definitely determined, nor are the means yet discovered 
by which unpleasant condition of the water can be 
averted. It is not at all peculiar to the water of Lake 
Whitney. It is a difficulty which all water companies 
have had to contend with, and is pretty regularly of 
annual recurrence.” There is no evidence that it is in 
the least detrimental to health.” Filtering and the 
addition of ice makes the water palatable at such times. 


There were 2.146 miles of sewers constructed during the | 


year, making the total about 32.5 miles. Vitrified sew- 
er-pipes have not been an entire success, at least in one 
instance: 


The surface of the ground over the sewer in Union | 


street from Fair to Water streets requiring constant re- 
pairs by reason of the earth settling away, examinations 


From the City Surveyor’s Report the following is of 
interest : 
The heaviest and the most costly work was the build- 


ing of the sewer in Winthrop and Whalley avenues, the | 


main outlet for the western and northwestern section of 
the city, including those streets now or hereafter laid 
out in the Beaver Pond Section, socalled. The cutting 
for this sewer was from twenty-two to thirty feet in 


depth, and for about half of the way was below the | 


spring water level. Considerable difficulty was ex- 
perienced from quicksands, which rendered necessary 
the utmost care in the bracing and sheeting of the 
sides of the trench. 

At the Intersection of Sherman and Winthrop aven- 


345 
ues with Whalley svenue to prevent excessive cutting 
the curves and branches for the lateral sewers were 
brought into sewer wells at a moderate depth, The 
sewage then falls perpendicularly about thirteen feet 
striking in water at the bottom of the well, ‘and is then 
conveyed by a conduit into ths sewer. On this sewe 
the branches for house connections are carried up per 
pendicularly from the side of the sewer to a point 
about twelve or fourteen feet below the street surface 
with a Y branch and quarter bend at the top. 

Phe average contract price per foot of the sewe 


built during 1875 was as follows 
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Che subject of Street Pavements we give in full 


b 
On January 1, 1875, there were 11.575 miles of paved 
streets within the limits of the city. Durin 


there have been added 0.887 miles of Telford pavement 


he ) i 


making a total of 12.462 miles, which is divided among 
the different kinds as follows: Telford, 8.559 miles 
Belgian, 2.228 miles; Wood 558 miles; Concrete 





.491 miles; McAdam, .322 miles; Belgian and Teli 
mixed, .162 miles ; Cobble, .142 miles; total, 12.462 m 
That no other kind of street pavement has been con- 
structed or ordered by the Court of Common Council is 
an evidence of the favor in which the Telford pavement 
is held by our citizens, and that its popularity as the 
best and most economical one remains undiminished 





As there have been many inquiries concerning the 
manner of construction of this particular kind of pave- 
ment, I will submit briefly the general features of the 
specifications, showing what is required of the contrac 
tors. Upon each side of the street is placed curbing of 
the best quality of North River Blue stone, sixteet 
inches in width, not less than three feet in length, nor 
less than four inches in thickness, set to the required 
line and grade, and at all intersecti streets ‘the cor 
ners turned with curb cut to a radius of six feet, except 
in those cases where a catch-basin exists, the granite 





head of which is cut to the same radius. The road- 
way between the curb-lines is excavated to the prope: 
depth for receiving the stone. The first layer onsists 


of broken and irregular shaped pieces of “ trap rock,’ 
such as may be procured in large quantities at the base 
of East or West Rocks, not measuring more than 


twelve inches in length. The stones are set by hand 
in the form of a close, firm pavement, on their broadest 
edges, and lengthwise across the street. The average 


thickness of this layer in the centre is seventeen inches 
and on the sides five inches. Upon the first layer is 
placed a second one of small, broken pieces of stone 
procured as above described, filling in and levelling’ up 
all the interstices and irregularities of the first layer 
The average thickness of this layer is four inches. 

Upon each side of the roadway and next to the curb- 
stones, is placed a gutter stone of the best quality of 
North River blue stone, twelve inches in width, not less 
than three feet in length, and not less than three inches 
in thickness, firmly bedded in sand or gravel. The 
edge of the gutter stone next to the curbstone, is placed 
eight inches. or an average of eight inches, below the 
top of the curbstone, with the outer edge one inch 
higher, Next to the gutter stone is placed curbing of 
North River blue stone, not less than twelve inches in 
width, three feet in length, nor three inches in thick 
ness, set true to a line and grade, and parallel to 
the sixteen inch curbstone. The top of this outer 
curb is placed at the same height as the outer edge 
of the gutter stone. Upon the completion of the 
gutters and the two layers of stone, as before de- 
scribed, the whole is then thoroughly rolled with the 
steam road roller, owned by the city. This roller is 
one of Aveling and Porter's make, weighing about sev- 
enteen tons when in working order, and rolls a width of 
six feet. After the foundation has been thoroughly 
rolled, a layer of crushed stone is then placed on the 
roadway, averaging four inches in thickness. These 
stones are procured at the stone crushing works owned 
by the city, and located near West Rock. The size of 
the stone used in this layer is that which comes from the 
screens with circular openings, two and a half inches in 
| diameter. This layer of stone is thoroughly sprinkled 
or wet down with water, and rolled with the roller after 
its completion. 

A layer of loam one inch in thickness is then spread 
over the crushed stone for a binding material. A top 
dressing of fine crushed stone or “ screenings,” as it is 
called, two inches in thickness then follows, and the 
whole then thoroughly sprinkled and rolled. The 
“screenings” is the dust and fine crushed stone which 
comes from the screens at the crusher through circular 
openings one inch in diameter. This, with the binding 
| material, soon forms a cement which makes a hard 
| smooth crust for the surface of the roadway. After all 
| rolling is done, the gutter stones are relaid and all! 
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joints filled with cement mortar. The crossings, of | operations at the head of the passes, and also as bearing 
fla BINS and cobble stone or Belgian blocks, are not | on views expressed in ENGINEERING NEWS of Sept. 23, 
put down until the Telford pavement is completed. Two immaterial para- 
In those streets where there is a horse railroad track, 
the space between the rails is laid with Belgian blocks. 
The crown given to the surface of the roadway is to 
place the grade for the top of the crushed stone at the 
centre of the roadway, not including the “ screenings,” 
at one-half as many inches above the grade of the gut- | 


to which the reader is referred. 


graphs are omitted 


The Jetty Works at the Head of the 
Passes. 





The protest signed by a number of the Branch Pilots, 


ter as there are feet from the curbstone to the centre of | and addressed to members of the Cotton Exchange and 
the roadway. other commercial bodies, in relation to the work which, 
The cost of the Telford pavement averaged $1.32%4 | Captain Eads has thought necessary to put down at 
; | Southwest Pass, has provoked hasty judgment and 

per sq ys 


| harsh criticism upon Captain Eads in several of the 
| city papers, * * * It is well known that 
| Capt. Eads is constructing works at the head of the 
Passes to concentrate and increase the flow of water 
into the channel which he is dredging through the hard 
bar at the head of South Pass. While the permanent 
works relating wholly to South Pass head are incom- 
plete and in process of construction, the volume of 
water into Southwest Pass is greatly increased, and in 
consequence Southwest Pass at its head is rapidly deep- 
ening and enlarging. The water at the head of this 
Pass was already thirty feet deep, which is as great a 
depth as will be required under any circumstances in | 
any of the Passes The engineers are putting across | 
the head of Southwest Pass a sill of matresses from 
eighteen inches to two and a half feet thick simply to | 
prevent the bottom of the channel there from scouring | 
deeper than thirty feet for the present, until the com- | 
pletion of the works at South Pass head, and the restor- 
ation of the normal volume of water through that Pass. 
* * * * * * * 

The piles driven in Southwest Pass are simply to aid 
| in putting down the sill in the bottom of the channel. 
One side of the Pass is left open until the sill is down 
in the other half, when the piles wili be pulled up and | 
removed so that there will be a clear channel thirty feet | 
deep where the sills have been laid, and when the sill | 
is clear across all obstructions will be removed from the | 
whole Pass. In the mean time, lights are on the piles, 
guards are stationed at night to warn vessels, and every 
precaution used to prevent accident. No mud is being | 
dumped in Southwest Pass, and but little has ever been 
put there. The work of dredging, though with but one 
boat as yet, is progressing very satisfactorily. About 
seven hundred and fifty cubic yards are removed daily, 
and a clear under-water canal has been cut through the 
| bar, making a channel seventy feet wide in the lower 
part and forty in the upper, and clear nineteen feet 
deep in low tide. This channel is now being widened 
and deepened, and thus far, after more than a month’s 
test, no part of it is disposed to fill up, but, on the con- 
| trary, is cutting out steadily 


There are other special reports of more or less gene- 


ral interest. 





From an English paper we extract the following | 


notes 

THe British 
Glasgow in the early part of September. 
for the year is Prof. Andrews, of Belfast, a distinguished 


Association held its annual session in 


The president | 


chemist, and on some important points an “ anti- Tyn- 
His address was a review of the progress 
After 
touching upon the Polar Expedition, the transit of Ve- 


daliite.” 
recently made in the field of scientific research. 
nus, the approach to greater accuracy in the estimate of 
the earth’s distance from the sun, the nature and origin 
of 
larged on the utility of practical science and its claims 
It ought, 


wrolites, and sundry other investigations, he en- 


ov the study and the gratitude of the nation. 
he 


as n 


contends, to have a distinct place in the curricu- 


lum of our universities, while in addition there should 


be established schools of practical science in alliance 
with Oxford and Cambridge, in which literature, while 
not neglected, should assume a secondary place. 


Sir WILLIAM THOMPSON, in his address in the phys- 


ical section of the British Association, created almost as 
great an excitement as when he advanced his meteoric 


of life 


undertook to discuss was the fluid or solid nature of the | 


theory of the origin in 1871. The subject he 
earth's kernel; in other words, whether the earth is or 
with liquid. He 


aud maintains that it is simply im- 


is not a spheroidal shell filled aban- 
dons the old belief, 
possible that any considerable portion of the interior of | 
the The 


spaces in the volcanic regions which contains fluid are 


earth can be in the state of molten fluid. 








smal!, and the earth he declares, therefore, to be a! 
solid, the grounds of his belief appearing even to a The Centennial Exhibition. 
‘lay” reader to have great force, 


In BY C. J. MOORE, C, E. 


regard to electricity he reported various remarkable ad- 


Other points in his paper are of wider interest. 





{Written tor Engineering News } 


vances. In the Philadelphia Exhibition he saw an 
. telephone, which sounded four messages simul- | ,. d ‘ : 
electric telephon ee : en Congress and the delay in making the same, the display 


by our government must be considered creditable—in 


Ed ; 1 h del; | The great 
» also saw E yn’s automatic telegraph deliver 1,015 | ‘ Piss 
He also sa ——- gra} (015 | want is an absence of catalogues, the appropriations 


taneously on the Morse cord, and which, with improve- 


ments of detail, may be mais to sound four times four, | fact, in some departments, very successful 


by crossed picks on each of its four sides. 
area of the building is 102,840 sq. ft. 


Bearing in mind the meagre appropriation made by | 





ds -seven seconds. Last, and most wonder-/ |. . . ’ ‘ 
—e a Paes Seeger ‘ ee ee a being entirely inadequate to allow of such being printed, 
ful of all, he mentioned a development of electricity for } : ee iS ; 
: consequently, in examining the exhibits of the various 


» indebte voung Scote 3ra- | 3 
are tadelied to & young Seetenend, Sis. tien departments, one has no further assistance beyond the 


which we 
He has made 


a telegraph wire convey vocal sounds. Sir William 


sel 3 - ‘ 
ham Hell, now of Montreal and Boston. courtesy of the officers and gentlemen in charge than 


can be gathered from a simple dex to a catalogue in 
Thompson heard it speak. 


miliar words—foreshadowing, perhaps, the inventor's 


eager curiosity as to the general application, and the 


| the Ordnance department, a list of publications of the | 
Engineer department, a brief catalogue of articles relat- | 
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The floor 


Entering at the west end one first comes, on the rich: 
gh 

to the exhibits of the Geological and Geographical Sur. 
vey of the Territories, part done under Prof. Hayde 


and part by Lieut. Powell, U.S. E., the whole in charv« 
of Mr. E. A. Barber who accompanied Prof. Hayden it 
Colorado and Arizona. 
gineers consist of photographs, plans (both by hand and 


Those chiefly of interest to en. 


lithographed ) beautiful water color drawings by Mora, 

and models in paper mache. These include a mode] \: 
the Yellowstone National Park in the northwest co;. 
ner of Wyoming, on a hor. scale of 2 miles = 1 inc! 
and vertical scale twice the size, and a photograph of :! 

same; a model of a ruined watch tower on the Ri, 
McEImo in Colorado; three models of the Elk moun- 
tain region in Colorado both geologically colored, | 

one taking apart in sections showing the suppose: 
courses of the various strata under ground; the scale, 
are each south of those of the Rio McElmo town 
There is also a photugraph of the Elk mountains mode 


| shown, and some excellent topographical views sketched 


in India ink outline, and a long section showing very 
clearly the peculiarities of the geological formatio: 
Similar outline sketches are shown of the Sawatch range 
and the Pikes Peak group of mountains in Souther: 
Colorado; also a most truthful sepia and India in! 


| drawing of about 120 miles of the Rocky mountain, 
| as seen from a point 30 mies east of their base, Denve: 


City being in the immediate foreground; indeed the 
great truthfulness of this and of all these topographica! 
sketches is remarkable; the writer well remembers the 
two peculiar elevated table lands at each side of the 
Clam Creek Canyon, 15 miles west of Denver and is fa- 
miliar with most of these This sketch meas- 
ures 9 feet long by 7 feet breadth. There is also a geo 
logical section of Middle Park. 

A well colored and accurate general geological map 
of Southern and Western Colorado on a scale of 4 miles 
to rinch, geological map (uncolored) of the Eastern 
Bar of the Rocky Mountains, for a distance correspon - 


scenes 


| ing to the sepia sketch mentioned above, a map of Lake 


Henry and the surrounding district, of Colorado springs 
and neighborhood (geologically indicated in red line 
shading), the sources of Snake River; three lithograph- 
ic maps of Southwest Colorado (uncolored) showing the 
contours for every 200 feet of vertical height on a scale 
of four miles to the inch, a sketch of the primary and 
secondary triangulation of 1875 over the district shown 
finished on the general geological map above referred 
to, viz: from 40° 20’ to 37° 50’ latitude, and 104° 50’ 
107° 10’ longitude, and some gelogical sections along the 
eastern base of the ‘ Rockies.” All these are the ex- 
hibits of Hayden's surveys. 

Lieutenant Powell's two principal exhibits are large 
models in relief, on a horizontal scale of 2 miles to the 


| inch, and vertical scale of 5000 feet to the inch; of Ni- 


agara, Yosemite and the great Colorado canyons, com- 
pared all on the same scale and at their respective ele- 
vations above sea level; the portion showing the Colo- 
rado canyon also showihg the cliffs of Southern Utah. 








| ing to the Wheeler explorations, a very short memoir on One model is colored to show the geology, from which 
ancient tribes, pottery, and cliff dwellings in Arizona in | we find, rather to our surprise, that about seven-eighths 
the Hayden Expedition, and the general documents of | the area of that portion of Arizona shown, is of the 
the Land Office. | carboniferous series, and the other model is colored to 


ultimatate success of his invention, ‘‘To be, or not 


‘Aye, there’s the rub,” and following these 


came paragraphs taken at random from the New York 


{ 

| 

First of all came the fa- | 

to be?” ! 
} 

' 






















Sir 


papers. ‘All this,” William, 
heard spoken to me with unmistakable distinctness by | 


says ““my own ears 
the thin circylar disc armature of just such another 
little electro-magnet as this which I hold in my hand. 
The words were shouted with a clear and loud voice by 


: mind, include those of the Coast Survey and Lighthouse | 
my colleague judge, Prof. Watson, at the far end of the 


| department—most interesting sections. 


line, holding his mouth close to a stretched membrane, 


| partment have, however, 
, exhibits, printed in English, French and German, side 
by side on a three-column page, in a handsome quarto 


such as you see before you here, carrying a little piece 
of soft iron, which was thus made to pcrform in the 

ighbe stro-magnet in circuit with the | ne sf : 
neighborhood of an elec ag eee the | of 64 pp, containing full descriptions of all the objects 
line Motions proportioned to the sonorific motions of the 
the 


slight 


shown by the department. 


air. Who can but admire hardihood of invention 


which devised such very means to realize the 


re long by 360 feet wide and 50 feet high, with two tiers of 
mathematical conception that, if electricity is to convey | windows, and in 
all the delicacies of quality which distinguish articulate nave and transept is placed a well arranged trophy of 
speech, the strength of its current must vary continu- 
in simple proportion 


ously, and, as nearly as may be, 


; : ; : : ing of corn, 
to the velocity of a particle of air engaged in constitu- 


ting the sound.” 


| section of the 44th vein of the well known Plank Ridge 
following editorial from the N. O. | Colliery anthracite, measuring feet square and tower- 


as being the freshest news of the i ing away up into the roof of the trophy is ornamented 


— 











the 
19. 


WE print 


f Oct. 


Times « 


On turning to the official catalogue issued by the U. 
S. Centennial Commission, one finds very brief, incom- | 
| plete and unsatisfactory remarks, and nothing whatever | 
| explanatory of the Treasury exhibits which, bear in| | Arizona district ; 


The Navy de- | 
just issued a catalogue of its | 


The building is in the form of a Latin cross, 504 feet | 
the intersection of the centre lines of | 
the various natural productions of the country, consist- | 


tobacco, wine, wheat,oats, cotton, marble, 
iron and lead ores at the base, surmounted by a complete | 


show the timber, irrigable and pasture lands, and the 
roads and trails, from which we find that timber occu- 
pies about one-eighth and pasture seven-eighths in the 
there is no irrigable land therein and 
only a few thousand acres in Southern Utah. The Yo- 
semite valley with its 2000 and 3000 feet altitudes seems 
dwarfed beside the 5000 and 6000 feet for mile after 
| mile of the Great Colorado Canyon, and the Niagara 

gorge literally seems “ nowhere ;” it is scarcely percepti- 
| ble. The two other models in relief illustrating Powell's 
| surveys are of the Henry mountain region in Southern 
Utah. on an equal vertical and horizontal scale of two 
miles to the inch; the one showing the geology as at 
present existing, the other showing what the geology 
was under the influence of displacement alone, and un- 
affected by the degradation which has altered it to its 
present condition. These interesting and instructive 
models together with two atlases of the geology of the 
Uinta mountains, Utah, by Lieut. Powe’, a plane table 
covered with canvass, having a handy pocket at one 
side for the Alidade, and five preliminary maps showing 
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the transcript of field notes taken on the plane table, 
complete the exhibits of the geological surveys of special 
interest to engineers. 

A large map of the whole U. S. on a scale of 16 miles 
to the inch, prepared under Prof. Hayden's direction, 
and showing by colors all] the contours 1000 feet apart, 
vertically, should not be omitted ; from it we see that 
fully three-fourths of all the elevations above 13,000 feet 
omni the new state of Colorado. Now, interesting as 
all this exhibit is to the casual visitor, with its many 
and large photographic transparencies of Indians, their 
manners, customs, dwellings and surroundings, the maps 
described, beautiful water-colors of the Yellowstone re- 
gion and other mountain districts, the models of animal 
shaped mounds in Wisconsin, ancient cliff dwellings and 
fortifications in Arizona, Indian weapons, tools, ancient 
stone arrows and arrow heads, etc., etc.—it is not en- 
tirely satisfactory to the engineer who wants to know 
how and at what expense was all this information ob- 
tained ? what was the organization of the parties? what 
was their equipment? what the special duties of each 
member? and, perhaps most interesting, what were the 
scientific instruments (though they are shown in Lieut. 
Wheeler’s exhibits elsewhere) used, and what results did 
they give in such trying practice? Doubtless the an- 
swers to most of these questions may be found some- 
where among the archives at Washington, but it is 
scarcely exacting to expect that one should be able to an- 
swer all such questions from a careful inspection of the 
exhibits in a collection of the complete character evi- 
dently intended in the one under notice,—perhaps short- 
ness of funds is the reason for this deficiency. 

Passing by the Archeological, Indian and Educa- 
tional exhibits we must pause at the large collection of 
models (some 5,000 in number) from the Patent Office. 
These are grouped together ynder the heads of Agricul- 
ture, Harvesters, Mills and Presses, Architecture, Civil 
Engineering, Railway, Navigation, Metallurgy, Metal- 
working. Wood-working, Steam, Hydraulics, Pneumat- 
ics, Mechanica] movements, Hoisting, Horsepowers, Jour- 
nals and bearings, Vehicles, Firearms, Textile, Printing 
and Stationery, Paper, Stone, Clay, Glass, Leather, 
Heat, Light, Electricity, Household Chemistry, Gas, 
Ice, and Fine Arts. Who is responsible for the careless 
manner in which these are—can we say arranged ?—we 
are unable to say, but from this carelessness the value 
such a collection might have had is entirely wanting. 

If certain subjects were decided upon to be illustrated 
by Patent Office models, these models should at least 
have been carefully selected and arranged so as to show 
by proper position in consecutive order and by brief 
descriptive memoranda, the progress made in the art, 
in manufacture, or industry from the time of the first 
patent issued in that class to the latest illustrated. As 
it is, “higgledy-piggledy” best expresses both selection 
and arrangement, models of good and practical im- 
provements seem to have dropped into the collection 
more by good luck than good management. 

Adjoining these on the South wall of the building is 
the exhibits of the General Land Office consisting of 
separate maps showing the state of the surveys up to the 
close of last year in each of the States and Territories 
over which the office has jurisdiction, viz., Florida, 
Louisiana, Indian Territory, Kansas, Nebraska, Minne- 
sota, Dakota, Wyoming, Colorado, New Mexico, Ari- 
zona, Utah, Montana, Idaho, Nevada, California, 
Oregon, and Washington, and one general map on a 
scale of 1 inch. There is besides a large map 
measuring 22x17 [t., lately finished (by hand), and hung 
up last week, showing on a scale of 10 miles to 1 inch | 
the progress of the public land surveys to date, and if 
one inquires at the office in the building he is courte- 
ously supplied with various documents relating to the 
location and assignment of Bounty land warrants, etc. 

one ~_>- 

Colleges and Engineering instruments. 


In the article on “Colleges and Engineering Instru- 
ments” in No. 41 of ENGINEERING NEws, the judge- 
ment passed upon the inferior class of surveying instru- 
ments used for the purposes of tuition in our educational 
institutions, would have applied with more force, five | 
years since than at present. ° 

Some of the credit of this desirable change can be 
laid to the indirect influence of the Centennial Exhibi- 
tion, as this almost universal “ setting of their houses in 
order” by the various college authorities, was somewhat | 


ENGINEERING NEWS. 
due to the desire to place their institutions in as favor- 
able a light as possible before the European engineers 
and scientists who were expected to visit us during the 
Centennial year. 

During the last few years, almost all of our leading 
Institutes and many of the so-called ‘smaller colleges,” 
have procured instruments of the most approved mod- 


ern construction, and the line of instruments now pos- | 


sessed by institutions of such standing as the University 
of Pennsylvania, Princeton College of New Jersey, the 
Troy Rensselaer Polytechnic, Mass. Institute of Tech- 
nology, Dartmouth College, and Columbia College of 
New York City, almost leaves nothing to be desired. 
As manufacturers we speak rather feelingly (financially) 
in this matter, as this general overhauling and removing 
has been of advantage to us in the general depression of 
all engineering business,—as we have furnished in the 
last few years fifteen of these institutes with setts of field 
instruments, notably among these being the Polytech- 
nic, University of Penn., Dartmouth College, Princeton 
College and the University of California. We have al- 
so lately furnished the Imperial College of Japan at 
Tokio with another full outtit. 

One of the indirect advantages of the Centennial Ex- 
hibition has been the number of foreign Civil and Min- 
ing engineers who have taken the opportunity to cross 
the ocean and visit this country, and the number of this 
class of visitors has exceeded the expectations of the 
most sanguine,—the entries at the rooms of the Society 
of Civil and Mining Engineers in the main Exhibition 
building, and at the room of the Franklin Institute in 
Machinery hall, bear witness to this, and we ourselves 
have been favored with the visits of over three hundred 
of this class at our exhibit and manufactory. We found, 
in conversation with these foreign visitors, that besides 
seeing the Exhibition, the majority of them proposed 
making flying trips of greater or less extent through the 
country; some contenting themselves with visiting mere- 
ly the neighboring cities of New York, Boston, Balti- 
more, Washington, etc., others, like Prof. Rupka of Ger- 
many, and Levasseur of France, making trips of several 
months’ duration, and reaching from Canada to Cali- 
fornia. As to the number of home surveyors and engi- 
neers who are “doing” the Centennial, some slight idea 
may be formed from the fact, that at present at our own 
special exhibit, the daily number of this class of visitors 
averages 150, and that we have distributed over 1500 
copies of our pamphlet, ‘‘ Remarks on Engineers’ Sur- 
veying Instruments,” to engineers at the Exhibition. 

To return, however, to the article on Colleges, etc., 
that prompted this communication: The wooden “plane 
table” to which the writer takes exception, is not intend- 
ed, we think, for precise field work, but merely asa 
“resting drawing board” to allow of “filling in” topo- 
graphical work in the field, at least we judge so from 
the fact that some of the same class have been desired 
of us. The article also refers to the importation of for- 


' eign instruments by teachers for the purposes of tuition; 


by referring to the U. S. Custom House entries it will 
be found that the importation of this class of goods has 
of late years almost entirely ceased, the bulk of imports 
of this class being made up of Swiss and French draught- 
ing instruments, and of engineers’ supplies, (tapes, 


drawing vellum, etc.) In fact, the American engineer | 


does not take kindly to the European form of Engineer- 


ing instruments, and will not use them if he can other- | 


wise help himself; a case in point occurred lately in 


this vicinity, where one of the trustees of a scientific in- | 
stitution, while travelling in Europe, purchased a French | 
theodolite of the regular orthodox French and German | 


type, one with inverting telescope, exposed horizontal 
limb graduation, trussed legs to tripod head, and with 
wood enough in the legs and tripod head to make a com- 
fortable load for one man to carry. This instrument he 


| made a present of to the institution on his return home, 


but to his surprise and disgust, after one trial in the 
field the professor and students who had been accustom- 
ed to the more compact American transit, unanimously 
came to the conclusion that a glass case would be the 


most suitable place for it, and although sadly in want of | 


field instruments could not be induced to use it again. 

Speaking of tripods, the Sept. 30th number of ENGI- 
NEERING NEws gave the description of a new method 
of attaching Surveying instruments to their tripods. We 


would call the attention of the makers to a few facts in | 


reference to this method that has come under our notice. 
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The mechanical method employed, commonly called the 
“three segment method,” was first used in hose cout 

lings as a substitute for the screw, and was by the writer 
of this tried on instrument tripods almost in a similar 
manner to the mode described. This was about twelve 
years since. After some trials the following defects were 
discovered, which led to the abandonment of this meth- 
od. First, the inclines of the projections were required 
to be steeper than the ordinary pitch of a screw, (prop- 
erly these inclines ought not to have more than one- 
twelfth (1-12) of a whole turn, nor more than a one- 
half (%) inch pitch). and with such a steep incline as 
this, they were apt (even when new and ungrooved by 
wear) to shake loose by comparatively slight jarring 
The projections on the cap and tripod head would ina 
short time wear grooves in each other, and this happen- 
ed the more rapidly if the surfaces were not kept very 
clean, and this grooving leads to the worse defect of not 
allowing the effective joining of the instrument to the 
tripod. If sufficient force was employed to effect this, 
the unclamping and taking off the tripod could not be 
accomplished by mere hand power, but hammering with 
a mallet was required. Heller & Brightly 
Philadelphia, October roth, 1876. 
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NOTES. 


HOLLAND is to have an International Exhibition in 
1877. Next! 

It is proposed to erect a $4,000 County Hospital in 
Fresno, California. 


Fresno, Cal., is soon to be supplied with an abund 
ance of fresh water. 


The new Castle Garden, N. Y. City, will be ready for 
occupancy next week. 

Marshall county, Iowa, is to vote this fall on the 
proposition to build a $50,000 jail. 


THE Sutro tunnel is now in 14,500 feet, with quartz 
and clay seams in the headings 


For want of funds the Department of Public Works, 
N. Y. City, has suspended work on Tompkins Square 


The whole of the ruins of the Tuilenes are to disap- 
pear before the opening of the French Universal Exhi- 
bition. 


Santa Cruz, California, has water works of its own 
with pressure sufficient to send a stream of water a 
hundred feet in the air. 


[he cactus plant is being utilized in California, it 
being crushed into pulp for making paper and sent east 
at the rate of twenty tons per week. 


Horse-cars are making great progress in France. 
Marseilles was the first city to employ them extensively 
They traverse its leading thoroughfares. 

A new water main, 20 inches in diameter, has just 
been laid along Wall street, New York City, supplying 
a need for which the insurance companies have often 
applied. 

The Canadian Government is negotiating with the 
Board of Water Commissioners for the supply of water 
for the Parliament buildings; the annual cost will be 
something like $10,000 


The Middleton Sewer, the largest sewer ever built in 
Newport, R. I., and costing about $13,000, commenced 
Sept. 26, has just been completed, the work being done 
by the city under the supervision of Street Commissioner 
| Jeremiah Peabody. 


The King of Belgium, when opening the Geographi- 
cal Congress at Brussels, proposed to lay out roads from 
certain African seaports to the country between the 
Tanganyika and the Nyanza lakes for the purpose of 
further explorations. 


The Champ de Mars has been quite closed for the 
works of the Paris Exposition of 1878. The great un- 
dertaking is exclusively in the hands of the public ad- 
ministration, all the expenses of buildings, etc., being 
supported by the public exchequer. 


The bridge of the Boston Water Works over Charles 

| river is supported by the largest arch, except one, in the 

world. It measures 134 feet in length, and 65 feet from 

the keystone to the water. The weight at the center 

| is 480 pounus to the square inch. It was constructed 

| solely to carry Sudbury river to the other side, and will 
| cost, when completed, $200, 000. 
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Phere are 119 life-saving stations on our coast from 
Maine to Florida, thirty on the lakes, and eight on the 
Pacific, employing 1,100 men. The coasts of New 
Jersey, Long Island, and North Carolina are the most 
dangerous. Each keeper gets $200 year and they have 


saved 3,168 lives in the last four years. 


The contract for the facing of the dam and finishing 


the gate houses of the Hempstead Reservoir was award- | 


ed by the Brooklyn Commissioner of City Works to 
John Brady for $22,799.60. 
laim a right under their contract to do all that re- 
Mains 


to the Mayor, 


The Common Council of the City of Providence, R. 
I,, on the 19 inst, passed an ordinance to establish a 
Board of Water Commissioners, consisting of three 
persons, at a salary of $1,200 each, and who are to 
have the control and management of the City Water 
Works. 


For full text of ordinance see Providence ‘fournal, of 


et. 21. 


The ordinance was opposed by the Mayor. 


The buildings of the Paris Exhibition of 187% will 
cover a space Of 1,350,000 square yards. 


be of iron filled in with brick work, and 


They are to 


will have 


ne direction the similar productions of different coun- 

tries may be inspected, while if crossed in the other 
direction the various products of any one country may 
be passed in review. 

The London Times says the desire to construct the 
single roof in the world was achieved in the roof 
1 
now possesses that distinction, having eclipsed the roof of 


largest 
of the Midland railway station at Pancras, which 
the Imperial! riding school at Moscow by a few feet, the 
span of the former being 240 feet and that of the latter 


235 feet. The roof to cover the large new station at 


St. Enoch square for the Glasgow Union railway has a 


pan of 198 feet and a length of 518 feet. The roof af 


the new joint station of the Midland, the Great North- 
and the 


ern Manchester, Sheffield and LinconInshire 


railways has a span of 210 feet. 


Che following Boston sewer contracts have been 


awarded: Myrtle street and Chauncy place, West Rox- 


bury, to Daniel B. Kay; Clifford street, Boston High- | 


lands, to Collins & Tinkham ; 


to T. F. Kelley 
Roxbury, to Dennis O’Connell ; 
ton Highlands, to Sanborn & Stevens; Adams and Dix 
streets. Dorchester District, and Alberton and Roanoke 


streets and Greenough avenue, West Roxbury, to W. R. 


and C. J. Connolly ; Warwick and Marble streets, Bos- | 
ton Highlands, to John Callahan ; Hereford street, city | 


proper, and Centre street, West Roxbury, to O. Tre- 
fetheren. 

Four projects are on hand for crossing the East and 
North Rivers, 
feet clear span; the Poughkeepsie bridge, 1,630 feet ; 


the Blackwell's Island bridge, two spans, 1,270 feet ; | 
The | 


and the Hudson River tunnel, 10,000 feet long. 
cost of the Brooklyn bridge will be over $13,000,000, 
and the Hudson River tunnel about $15,000,000, ac- 
cording to the estimate. The company has $10,000,000 
capital. The suspension bridge over the Hudson will 
have of entire length, 2,230 feet; distance between cen- 
tres of towers, 1,680 feet ; clear span, 1,630 feet; clear 


height above water, 165 feet; 


The towers are to be wrought iron, with granite founda- | 


tion piers; the cables and backstays of the best steel, 
The rest of the work is 


to be wrought iron of the best quality. 


in links and pins, not wires. 
The anchorage 
and foundations are in solid rock. The bridge does not 
encroach upon the water-way of the river at all, and 
can never for a moment interfere with navigation, either 
during its construction or afterward, The site is at 
Anthony's Nose, four miles above Peekskill, which is 
the best crossing between New York and Albany, 


rhe St. Louis Republican says: Mr. George A. Fair- 


child, of the United States Coast Survey, is engaged in 
of this 


a transcontinental triangulation. The object 


survey is to determine the length of the thirty-ninth | 


parallel from the Atlantic to the Pacific coast, and 
which will connect the surveys of the two coast lines. 


It will also furnish additional data for determining the 


Kingsley & Keeney, who | 


to be done on the reservoir, have sent a protest 


the | 
form of a Pythagorean table; i. e., if passed through in | 


Lamartine street, West | 
Roxbury, to John Kelly ; Harris avenue, West Roxbury | 
; Byron and Ellsworth courts, West | 
Wyoming street, Bos- | 


These are, the Brooklyn bridge, 1,600 | 


railway grade above | 
water, 190 feet; height of towers above water, 340 feet. | 
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shape of the earth’s surface, and then all these triangu- | the work, on producing proper securities. The opinion 


lar points will give accurate data for the surveys of the 
diflerent States. This will be the longest triangulation 
ever made in any country, the distance being some three 
| thousand miles. Eleven measurements of degrees, for 
| determination of the curvature of the earth’s surface, 


have been made by other countries, of which nine only 


belong to the present century. The present triangula- 
tion across the continent was commenced several years 
ago. On the Atlantic coast the starting point was on 
| the Chesapeake, and the triangulation is completed to 
Harper's Ferry, and from the latter point a special re- 
| connaisance has been made to the Ohio river, striking 

it on the thirty-ninth parallel. Coming east from the 
Pacific coast, Professor Davidson, of the Coast Survey, 
| is in charge of the triangulation from a point above San 
Francisco to the Sierra Nevada. Some three or four 
years ago the survey was started at St. Louis, working 


both ways to join the work from the east and west. 


—~—>-— 


Railway News. 





Central City, Col., will soon have an adequate water- 
supply, The mains will be completed in thirty days. 

The Chicago Burlington & Quincy Company has pur- 
chased the Rockford, Rock Island & St. Louis Railway. 


The Dumbarton railroad engineers are hard at work 
in the mountains above Lexington, Santa Clara Co., 
Cal. 


A narrow gauge railroad beiween Bellevue and Cas- 
cade, Iowa, is being talked up by the citizens along the 
route. 


Some two hundred men are at work on the railroad 
bridge at Watsonville, California. 


$23,000. 


The estimated cost is 


A company has been organized in California to build 
a railway from Los Angelos to San Diego, 140 miles. 
Capital stock, $5,600,000. 


There is said to be a projected 7,974 miles of narrow- 
gauge railway in America, and a completed length of 
2,687 miles. 


There are 88 companies in operation. 


| Palestine is to have a railroad, and the cry will soon 
j 

| be: “All aboard for Jerusalem. Passengers for Moab 
| and the Dead Sea will please remain in the forward 
| 
| 
} 


” 


car. 


A SURVEY is soon to be made fora narrow gauge 
road from Boston to Providence, via West Roxbury, 
Dedham, Norwood, Wrentham, Attleborough, and 
Valley Falls. 


The great quantities of railroad ties accumulating at 
the new depot of the Southern Pacific railroad at Los 
Angeles, Cal., would suggest a vigorous prosecution of 
railroad building shortly. 


THE competition between the Boston, Revere Beach 
& Lynn (narrow-gauge) and the Eastern (standard 
gauge) Railroads has brought fares down, between Lynn 
and Boston, from 30 cts. to 10 cts. 


THE North Pacific Coast Railway (narrow gauge) is 
constructing a trestle bridge across Brown’s Canyon, 
two miles northwest from Freestone, Sonoma county, 
Cal., 135 ft. in height and 600 ft. long. 


The Secretary of State of Illinois has issued a certifi- 
cate of organization to the Beach Improved Railway 
Manufacturing Company, of Chicago; capital $100,000. 
The company will manufacture improved car-wheels. 





The Southern Pacific railroad engineers are survey- 
| ing the route of the road from Goshen toward Mussel 
| Slough donbtless with a view of making the main line 
connection fiom the Salinas Valley to the San Joaquin. 


THE new iron bridge of the Delaware, Lackawana & 
Western, spanning the Hackensack River westward 
| ‘from the approach to the Neubergen Hill tunnel, N. J., 
| is completed at a cost of $130,000. It is the first iron 
railway bridge across this river. 

The contract for grading the first six miles of the 
Lockport and Buffalo road has been let to Michael Lal- 
ley, of Lockport. This road is to be 13 miles in length 
extending from Lockport to a connection with the 
Niagara Falls Branch of the Erie, at Tonawanda, N. Y. 


Macdonald, Kane & Co. have definitely declined the 
acceptance of the contract of section 15 of the Canada 
Pacific Railway; Messrs. Charlton & Whitehead, who 
| come next in order, have now the opportunity of taking 


* 








| Redding. 


however, prevails that the work will be re-advertised. 

A SURVEYING party started out from Chicago, Wed. 
nesday of this week, under the auspices of the Chicago 
Pekin & Southwestern R. R., to survey the old Decaty; 
& State Line R. R., with the probable object of build. 
ing this long projected line, and thus giving a new 
southern and southwestern feeder to Chicago. 

THE Omaha Republican of Oct. 14 says that on that 
date work was to begin on the Omaha and Republicar 
Valley Railroad, from the Union Pacific to the east 
bank of the Platte river. As soon as this portion of the 
work is completed, the pile bridge across the Platte 
2,100 ft. long, will be constructed, and track-layiny 
will commence from the west bank through Saunders 
county. 

The San Diego World says: The people of San Ber- 
nardino propose to builda railroad to Colton, at a prob). 
able cost of $20,000 to $55,000, and to continue it to 
Mound City, so that when the Southern Pacific Rail- 
road has completed its line between Mojave Station and 
the San Gregorio Pass, it may be induced to connect at 
San Bernardino. 


Articles of incorporation of the Los Angeles and Sa: 
Diego Railroad Company were filed October 9th. The 
incorporators, viz.: Mark Hopkins, David D. Colton 
E. H. Miller, Jr., Nicholas T. Smith and B. B. Redding 
form the corporation for the purpose of constructing and 
operating a railroad and telegraph line from Los Ange- 
les to Anaheim, thence to San Diego, a distance of 140 
miles. The first Directors are Leland Stanford, D. D 
Colton, Mark Hopkins, Charles Crocker and B. B 
The capital stock is $5,600,000, divided int 
56,000 shares. 

The Railway Age says that 14,743 miles of line, be- 
longing to 37 British railway companies, have cost 
£,542,010,204 or over $2,700,000,000. This would give 
an average cost of £36,763.22 or about $180,000 pe: 
mile. This sum being so large, we infer represents the 
total expenditure on the roads to date. The average 
dividend was 4 7-10 per cent. The highest dividend 
of any company was 12 per cent., and the lowest 3, of 
1 per cent. Asa whole this is an excellent showing, 
considering the price of capital in England, and far bet- 
ter than the average of American roads. 


The scheme for extending the Denver and Rio Grande 
Railway into the San Luis Valley has at last taken tan- 
gible shape. Proposals are to be received on Oct. 27, 
for grading the road-bed from La Veta to the summit 
of Sangre de Cristo range, about 15 miles, thence down 
the Sangre de Cristo Creek to the mouth of Wagon 
Creek, about 10 miles, thence to a point near Fort Gar 
land, about 10 miles. Work is to commence in 10 days 
after signing the contract, and to be completed by May 
1, 1877. Asis usual with railway contracts, the time 
between the publication of the notice and the opening 
of the bids is too short to allow our publishing the no- 
tice ; and, indeed, such notices are of little use othe: 
than to fulfill the law, as the letting of the contract is 
apt to be foreordained. The construction of this piece 
of road will give the Denver and Rio Grande road en- 
tire control of the trade of the San Juan country for the 
present. The road will probably branch at the Rio 
Grande River, one track going up toward Del Norte, 
and another down toward New Mexico. 


The Petaluma Argus publishes the annexed : Super- 
intendent Bean informs us that the freight and passen- 
ger business on the San Francisco and North Paciflc 
Railroad at present is fully as large as it has been at 
this season of the year at any time since the road was 


| built. Considerable repairing is going on on the main 


| 





line in the way of levelling and ballasting the track, and 
new culverts are being put in in several places. The 
grading on the Guerneville branch is completed, and 
workmen are engaged in constructing bridges, trestle- 
work and culverts on the section between Korbel’s and 
Guerneville, which is about two and one-half miles in 
length. The track will be laid as soon as the iron ar- 
rives, which was shipped from New York about two 
months ago. The expense of constructing the branch 
goad has been very heavy, parts of it having cost over 
$75,000 per mile, The terminus will»be in one of the 
most lovely timbered districts in the State, dnd millions 
of feet of lumber will be shipped over the road within 
the next few years, also many thousand cords of fuel. 
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Museum of Mineralogy. 





The following circular has been issued by the Centen- 
nial Committee of the American Institute of Mining En- 
gineers , 

The American Institute of Mining Engineers has re- 
ceived from foreign governments, commissioners and 
private exhibitors, numerous donations of mineral and 
metallurgical products, now on exhibition in the Cen- 
tennial Buildings. After the close of the Exhibition 


these collections will be placed in one of the saloons of 
Memorial Hall, generously placed at the disposal of the 
Institute by the trustees of the Pennsylvania Museum 
and School of Industrial Art—an institution founded as 


a memorial of the International Exhibition, and des- 
tined to be a permanent resort for the Public, as well as | 
a school of instruction. 


Being thus provided with ample and handsome ac- | 


commodations for the proper exhibition of mineral and 
metallurgical collections, and having already secured so 
large a number, we desire on behalf of the Institute, to 
make known the opportunity thus offered for the dispo- 


sal of exhibits of this class in a way which will perpetu- | 


ate their usefulness, both as displays for the general vis- 
itor and as objects of study for the professional inquirer. 

The collections given to the Institute will be exhib- 
ited with due regard to their preservation in good con- 
dition. The donor’s name will be attached to each 
specimen, or set of specimens, and otherwise published 
as occasion serves—perhaps in a special catalogue to be 
hereafter prepared. 

The advantages of this disposition are evident. The 
articles will not be subject to the risk and cost of re- 
moval to distant points, but will be removed by the In 
stitute, at the close of the Centennial Exhibition, to 
the Memorial Hall, and suitably arranged there for fu- 
ture display. They will receive for years to come the 
special attention of the members of the Institute, which 
is the only national society of mining and metallurgical 
engineers in the United States, and includes the lead- 


ing practitioners in these and cognate professions in all | 


parts of the country. At the same time they will be ac- 
cessible to the general public in a locality not only most 
appropriate and convenient, but also inseparably asso- 
ciated with the great occasion which brought so many 
treasures of industry together from all the nations of the 
world. It seems to us, apart from the interest of the 
Institute in the matter, that the deposit of these collec- 
tions in the city of Philadelphia is a deserved recogni- 


tion of the public spirit and generous enthusiasm shown | 


by the citizens of that place in the support of this great 
undertaking under many difficulties and discourage- 
ments. 

We shall be glad to communicate with you further 
concerning such part of your exhibit, or such drawings, 
photographs, maps, models, reports, statistics, etc., bear- 
ing upon mineralogy, geology, inorganic chemistry, met- 
allurgy, or mining, as you are willing to give to the In- 
stitute ; and we trust that you will inform yourself fully 
before deciding to make other dispositions. 


ECKLEY B. Coxe, 

Tuos. EGGLESTON, | 

Joun S. ALEXANDER, } Committee. 
R. W. RAYMOND, 

Ws. G. NEILSON, 


————_——-- <> ——______—_ 
Judges Awards. 


CORRECT LISTS OF JUDGES AND OF THE SUPPLEMEN- 
TARY AWARDS TO MEMBERS OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


Group 1.—American— Holley, A. L., 56 Broadway, N.J. 

Hunt, L. L. D,, F.R.S., Prof. T. Sterry, St. James 
Hotel, Boston, Mass. 

Safford, Prof. J. M., Nashville, Tenn. 

Axtell, S. B., Santa Fe, N. M. 

Fritz, M. E., John, Bethlehem, Pa. 

Savage, Austin, Boise City, Idaho. 

Keyes, M. E., W. S., Eureka, Nevada. 

Prime, Jr., Prof. F., Easton, Pa. 

Addy, Matthew, Cincinnati, Ohio. 

Broadhead, Prof. G. C., Pleasant Hill, Mo. 

Group 1.—Foreign.—Bell, M. P., F. R. S., Isaac Low- 
thian, Great Britian. 

Althaus, Ernst F., Breslau, Germany. 

Simonin, Louis, Paris, France. 

Valton, F., France. 

Akerman, R., Stockholm, Sweden. 

Jottrand, Achille, Belgium. 
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Nicholsky, N., Russia. 

Jossa, Nicholas, Russia. 

Kjerulf, Dr. Th., Christiana, Norway. 

Cortazar, Don Daniel de, Spain. 

Group 2.—Gillmore, U.S. A., Gen, Q. A., care D. van 
Nostrand, New York. 

Beckwith, Arthur, 134 Fifth Ave., N. Y. 

Cox, Prof. E. T., Indianapolis, Ind. 

Tyndale, Gen. Hector, Philadelphia, Pa. 

Wurtz, Henry, Hoboken, N. J. 

Group 2.—Foreign.—Smith, M. A., R. H. Soden, Great 
Britain. 


| Seelhorst, Dr. G., Nuremberg, Germany. 


Bussy, M. Ch. des, Paris, France. 
Nordenskiold, Adolf F., Sweden. 
| Notomi, K., Japan. 
GROUP 14.—American.—Cox, L. L. D., M. D., C. C,, 
Washington, D.C. 
Ames, Jr., M. D., Azel, Wakefield, Mass. 
(No foreign judges.) 


Tee. Je 
Morris, Gen. T. A., Indianapolis, Ind. 
Slataper, Felician, Pittsburgh, Pa. 
Group 18.—Foreign.—Galton, R. E., C. B., F. R.S., 
Capt. Douglas, Great Britain. 
Pontzen, Mr. Ernst, Austria. 
Schaar, Mr. E. F. A., Belgium. 
GROUP 19.—American.— Newton, C. E., Isaac, N. Y. 
| Griffith, J. W., Portsmouth, N. H. 
Goodspeed, H. C., Salt Lake City, Utah. 
GROUP 19.—Foreign.—Rich, R. E., 
Britain. 
GRouP 20.—American.—Porter, C. T., Newark, N. J. 
Belknap, Joseph, New York. 
Moore, James, Philadelphia. 
| Allen, Horatio, ‘‘Homewood” South Orange, N. J. 
| Emery, Chas. E., 7 Warren st.. N. Y. 
| GRouP 20.—Foreign—Barlow, C. E., W. H., Great 
Britain. 
| Reuleaux, Prof., Germany. 
| Petroff, Nicholas, Russia. 
Brugsch, Emil, Egypt. 


| Group 21.—American—Scott, Irving M., Union Iron | 


| Works, San Francisco, Cal. 

| Blelock, Geo. H., Springfield, Mass. 

Durfee, W. F., Wis. (56 Broadway, N. Y.) 

| Anderson, Prof. John A., Pres. Kan. State Agric. Col- 

lege, Manhattan, Kansas. 

Group 21.—Foreig#—Anderson, L. L. D., C. E., John, 

| Great Britain. 

Perier, M. Le Commandant F., France. 

| Augstrom, C. A., Sweden. 

Gobert, (Fils) August, Belgium. 

Reifer, Felin, Austria. 

Group 23.—Agricultural Machines, Implements, etc.— 
American—Reynolds, Hon. John P., Chicago, Ill. 

Grinnell, Jas. S., Washington, D. C. 

Waring, Jr., Geo. E., Newport, R. I. 

Bruce, James, Corvallas, Oregon. 

Group 23.—Foreign—Coleman, John, Great Britain. 

Saldanha, Don Jose de, Brazil. 

Rosillo, Don Fermin, Spain. 

Group 25.—American—Henry, L. L. D., Prof. Joseph, 
Sec. Smithsonian Institution, Washington, D. C. 

Barnard, S. T. D., L. L. D., Prof. F. A. P., Columbia 
College, N. Y. 

Hilgard, Prof. J. E., U.S. Coast Survey, Washington, 
D.C. ; 

Watson, Prof. J. C., Ann Arbor, Mich. 

Oliver, Gen. Henry K., Salem, Mass. 

Bristow, Geo. F., New York City. 


} 


GRouP 25.——Foreign—Thompson, L. L. D., D. C. L. 


F. R.S., Sir Wm., Great Britain. 
Shiedmayer, Julius, Germany. 


Lavasseur, E., France. 
Kupka, P. F., Austria. 
Perret, Edw. Favre, Switzerland. 


‘Group 26.—American—Eads, Jas. B., C. E. South Pass 


Jetty Works, 122 Common st., New Orleans, La. 
Franklin, Gen. Wm. B. Hartford, Ct. 
Hunt, R. M., 49 W. 35 st., New York City. 


(Warring, Col. Geo. E., Jr. of Newport, R. I., also acted 


with this group.) 


Group 26.—Foreign—Hawkshaw, Sir John, C. E., F. | tained. 


R. S., Great Britain 


Col. F. E., Great | 


Lavoinne, M., C. E., France 


; De Silver, J]. M., Continho, Brazil 
| Fynje, J. G. W., 


Netherlands 


Maheiro, Lowrenzo, M. E., Portugal. 
Group 28.—American—White, Ilon. Andrew D., L. L. 


| Gilman, D. C., L 


D. President of Cornell University, Ithaca, N. \ 
L. D., Pres. St. John’s, Hopkins Umi 
versity, Baltimore, Md, 


Gregory, Hon. J, M., L. L. D., Pres. I. Ind. Univers 
ity, Champaign, Ill. 


| Hoyt, Hon. J. W., M. D., L. L. D., Madison, Wis 


Group 28.—Foreign—Reed, Sir Charles, Great Britain 


| Fouret, M. Rene, France. 
Manin, Col. John, Spain. 


Torell, Prof. Dr. Otto Martin, Sweden. 


SUPPLEMENTARY AWARDS 


| GRouP 16,.—Military and Sporting Arms, etc..—Engi- 


neer Bureau, U. S. War Department. 


| Ordinance Bureau, U.S. War Department. 


; ‘ ’ F — | GROUP 20.—* Dudgeon, Richard, New York, Rotary 
Group 18.—American.—Ricker, Robert E., Elizabeth, 


Engine. 


| GrouP 25.—Thurston, Prof. R. H., Hoboken, N. J, 


Machine for Testing Strength of Metals. 


Group 26.—Detroit Bridge & Iron Works, Detroit, 


Mich., Bridge over Missouri River at St. Josephs, Mo 


Gunpowder Pile Driving Co., Philadelphia, Gunpowde 


Smith, Gen. Wm. Sooy, Maywood TIl., 


Pile Driving Machine. 

Keystone Bridge Co., Philadelphla, Improvements it 
Pivot and Swing Bridges, Steel Arched Bridge and 
Riveted Columns. 

Drawings of 


Pneumatic Caisson. 


| Lowthrop, F. C., Trenton, N. J., Plans of Iron Bridges 


and Turntables. 


As much dissatisfaction was expressed by some disap 


pointed exhibitors, with respect to awards made by va- 








} 
: 


rious groups of judges, a special committee was lately 
grouy g } 


appointed consisting of Messrs, Kimball, Morrell, Cor- 


| liss, McNeil and Dufur, to examine all contests, appeals. 


and communications from dissatisfied exhibitors. This 
committee organized to act under the following rules, 


| which it will be noticed are loosely drawn, (perhaps in- 


tentionally) especially No. 2: 

“Rule No. 1. No exhibitor desiring an award shall 
‘*be deprived of the same by reason of the irregularities, 
“neglect or oversight of any judge or judges, or for any 
“other cause, provided said failure has not been occa- 
“sioned by the negligence or impropriety of the exhib- 
“itor himself.” 

“Rule No. 2. Reports and awards shall be based up- 
‘‘on inherent and comparative merits. The elements 
“of merit shall be held to include considerations relat 
“ing to originality, invention, discovery, utility, quality, 
‘*skill, workmanship, fitness for the purposes intended, 
adoption to public wants, economy and cost.” 

‘All persons whose exhibits have been fairly exam- 
“ined by the former judges, will see by Rule No. 1 that 
“they are not entitled to a re-examination. All appeals 
“must be presented to the committee at Room No. 9, 
** Judge’s Hall, on or before the 4th of October.” 

The Commission then selected 12 gentlemen as a 
group of Judges on Appeals, who met and organized on 
the roth inst., with Jas. L. Claghorn, of Philadelphia, as 
Chairman, and Henry K. Oliver, of Salem, Mass., as 
Secretary, and the following assignments were made: 
GrouP 1.—John Fritz, M. E., Bethlehem, Pa.; Chas. 

Staples, Jr., Portland, Me.; Coleman Sellers, Phila- 

delphia. 

Group 2.—Gen. Hector Tyndale, Philadelphia ; Messrs. 

Sellers and Claghorn. 

GrouP 14.— Messrs. Fritz, Staples, Sellers, and Prof. 

Henry H. Smith of Penn. University, Philadelphia. 
Group 16.—Messrs. Staples and Sellers. 

* Staples, Sellers and Fritz. 

“49 Staples, Sellers, Fritz, and Edward 

Conly, Cincinnati, Ohio. 

GrouP 20.—Messrs. Staples, Sellers, Fritz and Conly. 

a * a : . _ 

*.. 96 Smith, Oliver, and Prof. S. F. Baird, 

Washington, D. C. 

Group 26.—Messrs. Staples, Conly, Sellers and Fritz. 

> ai Oliver, Smith and Baird. 

By reference to the NEWs of the 14th inst. the classes 
of exhibits to which these groups refer can be ascer- 
CHas. J. Moore, C. E. 
Philadelphia, Oct. 18th, 1876. 
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SPECIFICATIONS 
FOR 


Steel Cable Wire, for the East River Suspension Bridge. 
1876. 


1. Sealed proposals will be received by the Trustees of the New York and 
Brooklyn Bridge, up to the rst day of December, 1876, for the manufacture and 
delivery in Brooklyn, N. Y., of 3,400 net tons or 6,800,000 fbs. of Steel Cable Wire, 


for the East River Suspension Bridge. 


2. For the information of parties living abroad it may be stated, that the East 


River Bridge will connect the two cities of New York and Brooklyn, which are sep- | 


That the 
Bridge has one main span of 1,600 ft., and two side spans of 930 ft. each, besides 


arated from each other by an arm of the sea, called the East River. 
approaches at each end, making a total length of more than one mile. The main 
floor is suspended by 4 cables, each 15 in. in diameter, each cable composed of 6,300 
parallel laid wires, which are laid up in place, and it is for the manufacture of these 
cables that the steel wire, called for in these specifications, is required. 

3. The general character of the wire is as follows: it must be made of steel; it 
must be hardened and tempered ; and lastly, it must all be galvanized. 

4 
must weigh exactly 1 tb. before it is galvanized, but the weight of the galvanized 


Phe size of the wire shall be No. 8 full, Birmingham Gauge. A length of 14 ft. 


wire is taken in making up the 3,400 tons. 


s. Each wire must have a breaking strength of no less than 3,400 tbs. This 
corresponds in wire weighing 14 ft. to the Tb, to a rate of 160,000 Tbs. per sq. in. of 
solid 


strength, or 1,600 Ibs. 


section. The elastic limit must be no less than 47-100 of the breaking 


rate corresponding to a modulus of elasticity of not less than 27,000,000 nor ex- 


ceeding 29,000,000. The quality of the wire, in regard to its stretching, is further 


alluded to under the head of * Tests.” 


QUALITY OF WIRE.* 


6. The rods of which the wire is made, must be of a superior quality of steel, 


suitable for wire purposes. It is not implied that the highest priced steel shall be 


used, such as is required for fine cutlery, springs, or the like, but it is only a supe- | 


rior stee) rod, which will make a wire that comes up to the standard here laid 
down, 
In case the billets or rods are not made by the contractor for the wire, it is to be 


understood that the inspector, on the part of the Trustees, is to have ample facility 


to satisfy himself, by ocular’proof, that they are actually made out of suitable steel, 


and from uniform stock. 
HARDENING AND TEMPERING. 


7. The standard called for in these specifications, demands that this steel wire 


shall be of a uniform medium quality; that is, it must be neither too hard or high | 


in its character. nor too soft or low in its temper. In order to insure this uniform 
quality, it is necessary that all the cable wire shall undergo the operation of harden- 
ing and tempering. The particular manner in which this operation shall be per- 
termed is not prescribed here, but is left free to the manufacturer. There are at 
least four methods known to the Engineer, all of which can produce good results, if 
properly adapted to this size of wire. Some of these processes are controlled by 
patents; others are of a secret nature. Whatever the process pursued by the man- 
ufacturer may be, the Engineer, or his inspector, must have satisfactory evidence 
that every ring of wire has undergone this operation, 


*Note.—It may not be amiss here to present a few of the reasons which led to the selection 


of the size and quality of steel wire adopted in these specifications In all previous bridge ca- 
bies, charcoal iron wire of exther No, 10 or No. 9 gauge was used. In Iron wire it is well known 


that a remarkable increase in strength is developed by the process of cold drawing. Thus a bar 


1 inch square having a strength of 40,000 or 50,000 Ibs. to the square inch, will show a rate of 


from g0,000 to 100,000 Ibs, per square inch of section, when drawn down to No. 9 or No. 10 size. 
In steel this is also true to a moderate extent, while the process of tempering and hardening still 
farther increases the strength. The use of this size has three advantages. The first is that 
The second is, that its 


greater weight offers greater resistance to the wind—a most important consideration when lay- 


tewer-wires are required to make up the cable, thus reducing labor. 


ing a cable in a locality as exposed as the present one. The third, that it offers less comparative 


surface to rust. The use of a size much coarser than No. 8 is, however, barred by the extreme 
stiffness of the material, making it very troublesome to handle. 

In the question of strength, as regards the choice between using iron and the various grades 
of steel for cables, we find that the great length of the main span at once excludes the use of iron 
or the lower grades of steel. Even with the quality calied for in these specifications, one-third 
of the strength is taken up in supporting its own weight; hence thg use of iron wire bearing 
only go,o00 Ibs, per square inch, or of the lower grades of stecl is not admissable, because it 

vould necessitate a cable of such weight and size that it would become unmanageable, and in- 
volve the greatest difficulties in making it. I, at least, would not be willing to undertake it. 
ihe rate of strength decided upon, namely, 160,000 Ibs. to the square inch, represents a fair mean 


ot 


objects that it is desirable to attain, 
Its u 


all the It is true that steel wire of a very much higher 
rate of strength can be made. se would produce a cable much smaller than 1§ inches in di- 
ameter Now it is just as u 


by 


ndesirable to have too smalla cable as too large aone. <A certain 
alk of cable is absolutely necessary in order to give a mass, anp the inertia to resist dangerous 
state, that the anchor 


chains, the size of ihe saddles and plates, the weight of the anchorages and the shapes of the 


oscillations in the cable itself. I would furthermore dimensions of the 


towers, have all been proportioned for a cable 1§ inches in diameter, and made of steel wire of 


the strength above given 


We 


A. 


R. 
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facturer must not loose sight of the fact that the wire is to be galvanized, atter being 


| hardened and tempered. _ It is not intended, however, that this paragraph shall be 
| an absolute bar to any other mode or process of manufacture of the steel and steel 
| wire, provided the requirements in the foregoing paragraphs are strictly fulfilled ; it 
| being believed, at the same time, that only the operation of hardening and temper. 
| ing will produce such wire. 


| GALVANIZING, 
8. The cables of the East River Bridge are suspended directly over a salt water 
| stream, and are in addition exposed to the salt air of the neighboring sea-shore 
| Experience has shown that the ordinary means of protection, such as paint, oil or 

varnish, which would be ample in the interior, are totally inadequate to prevent 
| rusting, in localities so near the coast. 


} 
} 


The only certain safe-guard is a coating of 
zinc, which acts by its absolute air-tightness, as well as by its galvanic action, and is 
not easily abraded. 


The galvanizing must be done throughout, in a thorough and perfect manner: 
jeach ring will be inspected in this regard by the inspector, when he tests the wire. 
All rings will be rejected which show spots imperfectly covered, or are full of rough 
| Imups, showing a defective stripping. The galvanizing must be of uniform thick- 
ness, and must not scale off, or show any cracks, when the wire is bent. 


The attention of the manufacturer is particularly called to the point that he 
|must galvanize at sucha temperature and in such a manner as not to destroy the 
temper of the wire. The manufacturer must run the whole risk in this respect, be- 

cause the wire is inspected and tested after it has been galvanized. Samples which 
|have been received and tested, show that it is not difficult to reconcile these two 


| 
| 


operations, and that when proper caution is exercised, and the parties possess suffi- 


cient experience, the wire can be properly galvanized without impairing the 


temper. 


Within this limit of elasticity, it must stretch at a uniform | 


STRAIGHT WIRE, 


g. All the wire called for in these specifications must be “‘straight” wire ; that is 
to say, when a ring is unrolled upon the floor the wire behind must lie perfectly 
straight and neutral, without any tendency to spring back in the coiled form, as is 
usually the case. This straight condition must not be produced by the use of 

| Straightening machines of any kind, as they only injure the strength and elasticity 
of the wire. As the cables can only be laid up with straight wires, this necessity is 
obvious. 


To produce straight wire it is necessary to lead the wire from a point within the 
galvanizing trough in a straight line, under considerable tension to the guide sheave 
or winding drum, and to locate the sheave or drum at such a distance as to permit 
the wire to be cooled and set before it is coiled thereon. And also to make the 

sheave or drum of such size as will not cause a permanent bending of the cooled 
' wire. Any method of cooling the wire more rapidly will permit of a less distance 
between the trough and drum. As the process above described has been patented, 
the Trustees of the bridge have arranged with the patentee in reference to all the 
wire called for in these specifications, so that parties furnishing said wire will not 


be required to pay a royalty thereon. 
MODE OF TESTING. 

10. Owing to the uncertain character of steel, and the percentage of rejection 
that usually attends the finished product, notwithstanding all the care and the 
amount of selection it may have undergone in the various stages of its manulacture, 

| the Engineer considers it absolutely necessary that every ring should undergo a test 


when finished. 


There will be four kinds of tests. 


At the same time, the manu- | 


Firstly. —One ring in every forty (40) will be tested, as follows: a piece of wire, 
sixty (60) feet long, will be cut off from either end of the ring, and it will then be 
placed in a vertical testing machine. An initial strain of 400 Ibs. is now applied, 
which should take out every crook and bend. A vernier gauge. capable of Leing 
read to 1-10,000 of one foot, is so attached as to indicate the stretch of 50 feet of 
the wire Successive increments of 400 Ibs. strain are then applied, and the vernier 


read each time, until a strain of 1600 Ibs. is reached. 


The conditions now are as follows: that the amount of stretch for each of these 
increments shall be the same, and that the total stretch between the initial and 
terminal strains shall not be less than 97-1000 of one foot, equal to 194-100,000 of 
the 50 feet. And furthermore, on reducing the strain to 1,200 Ibs. there shall be a 


permanent elongation not exceeding 1-100,000 of its length. 

The same wire will then be subjected to’a breaking strain, and the total amount 
of stretch noted. The minimum strength required is 3,400 lbs., equal to an ulti- 
The minimum stretch, when bro- 
ken, shall have been 2 per cent, in 50 feet, and the diameter of the wire at the 


point of fracture shall not exceed 15-100 of one inch. 


mate strength of 160,000 Ibs. per square inch. 


Secondly.—One ring out of every five shall be tested by having a piece 6 feet 
long cut off, and placed in a testing machine with vernier gauge, so attached and 
graduated as to read the stretch of 5 feet of length to 1-10,000 of one foot. When 
strains shall be applied in the foregoing order, and the vernier read at each point 
respectively, if the results correspond with the requirements for the 50 feet Yagths 
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as regards modulus and limit of elasticity and ultimate strength, and the stretch of 


5 feet of length exceeds 3% per cent. of its length, the ring will be accepted ; oth- 
erwise it will be rejected. 


Thirdly.—Every ring will be tested by having a piece 16 inches long cut from. 


either end, and placed in a testing machine, having a vernier gauge so arranged as 
to include one foot,in length of the wire, and shall be graduated as finely as prac- 
ticable. Each piece will be subjected to the same strains mentioned for the 5 feet 


lengths, and the results must correspond with the requirements, excepting that of 
the ultimate stretch. , 


These shorter pieces are used to expedite the testing and to economize wire; 
but the requirements mentioned in connection with the 50 feet tests will be insisted 
on, and any doubt as to the results with the shorter pieces may be solved by testing 
a piece 50 feet long. And in case one ring in forty (40) should not be a sufficient 
test of the quality, then the inspector can select, at closer intervals, rings for 50 feet 
tests. If want of uniformity is suspected, a piece 5 feet in length may be taken 
from the other end of the ring. 


Fourthly.—Every ring will be subject to a bending test by cutting off from each 
ring a piece of wire one foot long, and coiling it closely and continuously around a 
rod one-half inch in diameter, when, if it breaks, it will be rejected. 


GENERAL REMARKS ON TESTING, 


At the first glance these tests may seem rather onerous and exacting in their re- 
quirements, but they will not appear so to a manufacturer who has been in the hab- 
it of having his work tested, and is desirous of not only maintaining, but adding to 
an established reputation. The spirit of these tests does not consist so much in the 
rejection of a random ring here and there, as it does in impressing on the opera- 
tives, and all concerned, the assurance that no bad work can possibly pass the in- 
spection. It is only when this has become a certainty that we can rely upon a 
steady and uniform character in the quality of the wire. 


Nothing is more common, for instance, than to lose the whole of the day's 


work by reason of a wrong temperature in the galvanizing bath, orto spoil tons | 


upon tons, by faulty tempering, all of which would be pushed for acceptance if 
there were no daily inspection going on. This is usually the case toward the end 
of a contract when the final deliveries are wanted ina hurry. Finally, it may be 
said that in these tests no unattainable standard has been set up, but the require- 


ments are such as can be filled with ease and certainty by any manufacturer. 
INSPECTORS AND MACHINES, 


12. The inspection will be performed by the authorized assistants of the Engi- 
neer, or by specially appointed inspectors, They are paid by the Trustees. The 
testing machines, however, as well as all manual labor required in handling the 
wire, preparing the specimens, and the actual work of testing, must be furnished by 
the manufacturer. 
number, and this will be comparatively a small expense, as their capacity need not 
exceed two gross tons. After the system of inspection has once been thoroughly 
organized it will be found that the expense connected with it forms an exceedingly 
small percentage of the total cost of the wire. Proper room and facilities must be 
furnished for this work. 


In case of any dispute arising between the inspector and the manufacturer, the 
Engineer is to be the sole arbiter. 


SIZE OF RINGS. 


13. Long rings are indispensable. The weight must average 60 lbs. None 
weighing less than 50 Ibs. will be received, and they may be as much heavier as can 
be made, provided the ends are of uniform diameter. With the recent improve- 
ments in rolling machinery, long rings have become the rule instead of the exception, 
as was formerly the case. By having long rings the time and labor of splicing the 
wire is reduced proportionably. The splicing being the weakest spot, we increase 
the average strength by having long rings, and by reducing their number. The 


wire is, besides, of so coarse a size, that even a 60 lb. ring will not much more than | 


reach half-way across the main span. Hence, at the best, the relative number of 
splices will be far greater than in any previous cable. The rings must be of sucha 


diameter as not to give the wire a permanent bend. The inspectors will also pay | 


particular attention that both ends of these long rings have the same uniform gauge 
and thickness—as wire of uneven weight cannot be properly regulated in making 
the strands. This examination will be made before the wire is galvanized. 


Only one nipper mark can be permitted on the end of a ring, and that at a dis- 


tance not exceeding 5 inches from the end. 

When the end of the wire is pulled through the draw plate for the purpose of 
fastening it to the block, it must be done at one operation, and not by successive ap- 
plications of the nippers, as is usually done. 


The dents caused by the nipper jaws injure steel wire very materially, and hence 
not more than one ts allowed. 


GENERAL REMARKS AND TIME OF DELIVERY. 


14. It is required that the manufacturer will at once, upon the giving out of this 
contract, prepare to make and deliver about 50 tons of this wire. This is neces- 
sary, in order that the contractor may make the necessary preparations in the vari- 
ous processes of the manufacture, so as to be able to turn out the regular quan- 
tities in the time specified. 
overcome all defects which may exist in the beginning, and also to come to a per- 
fect understanding with the inspectors as regards any doubtful questions which 
may arise in regard to the modes ot testing or the standards required. 

The regular deliveries of wire will commence February Ist, 1877. The amount 
of these monthly deliveries must be no less than 150 tons, and in case it should be 
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The testing machines will probably not be more than three in | 


In these preliminary 50 tons ample time is given to | 
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found that the cable-making proceeds faster than at present anticipated, the manu- 
facturer must increase this amount to 200 tens, upon being duly notified by the en- 
gineer, at least two months in advance. 


15. Inasmuch as the precise quaniity of wire in these cables cannot be ascer- 
tained until some of the strands are actually made, and all the wire composing a 
strand has been weighed, the Engineer reserves the right to increase or diminish the 
quantity of wire called for in this contract by the amount of 200 tons, the same to 
be furnished at the regular contract price, provided he gives notice to that effect 
three months before the completion of the contract. 


16. All parties who expect to bid on this wire are requested to send samples it 


accordance with these specifications, the samples to weigh no less than too Ibs., 


and to contain two rings. Foreign parties may consign them to E. L 


117 Liberty street, New York, marked Bridge wire. 


Alexander 


17. The wire intended for shipment should be properly packed, and so wrapped 
as to avoid injury to the galvanizing. 


MANNER OF BID. 


18. Bids will be received at so much per fb., GOLD, for the whole amount deliv- 


ered at the Brooklyn Tower. It is deemed best to place the bids on a gold basis, 


in order to eliminate the question of the probable changes in the value of the cur- 


rency for the period of time over which this contract will extend. It would be im- 


possible to foresee these changes accurately, and the margin that the contractor 
would be forced to allow himself, would, of necessity, be against the interests of the 


Bridge. The duties on both the steel rod and on the finished wire are payable in 


The duties on this kind of wire are at present 2% cents per tb., and 20 per 
cent. ad valorem, 


gold. 


The cost of lighterage from the foreign steamship wharves on 
the North River, to the wharf at the Brooklyn Tower, is about 65 cents per ton in 
currency. Ocean freights of course difter, according to shipping port 


No bid will be.received which does not include the duties. 
BONDS. 


1g. In order to insure the complete and satiafactory performance of the require- 
ments laid down in these specifications, the successful bidder shall give good and 
sufficient bonds to the amount of $50,000—gold. This will take the place of the 
back percentage which has usually been retained in other contracts. 


PAYMENT 


20. The Trustees will pay on the 1toth of every month, in full, in 


gold, for all the 
wire delivered during the previous month. 


21. It is furthermore to be understood by the snccessful bidder, that if at any 
time during the performance of his contract he shall fail to comply with the terms 
of these specifications and produce a wire which does not come up to the tests re- 
quired, and has to be constantly rejected by the inspectors, or if he is manifestly 
unable to produce the necessary quantity in the required time, the Engineer of the 
| Trustees shall duly and officially notify him, in writing, of this neglect and failure 

on his part, and if, notwithstanding this notice, the required improvement is not 
made, then the Trustees may declare his contract null and void, and shall have the 
right to contract with other parties at either the same price or some other price, and 
it loss should occur to the Trustees by this transaction, that they then have the 


right to take the whole or part of the aforementioned bonds of $50,000, to cover 
| themselves from such loss. 


22. On the other hand, if from some unforeseen circumstance, which at present 
| the Trustees have no knowledge of, they should be compelled to suspend operations 
| on the work, they reserve the right to notify the contractor to suspend the delivery 
| of the wire, either for a fixed or an indefinite period, provided they serve him with 

a notice to that effect, at least three months before such suspension; and the fact of 


having given such a notice is to be a bar against any claim for damages arising from 
the suspension of this contract. 


23. The Trustees reserve the right to reject any or all the bids that may be of- 


fered, or to divide the contract into not more than four portions, in case it should 
1 
| prove to their interests to do so. 


24. Bids must be addressed to the TRUSTEES OF THE NEW YoRK AND BROOK- 
| LYN BRIDGE, No. 21 Water street, Brooklyn, N. Y., and endorsed ‘‘ Proposals for 
Cable Wire.” 
W. A. ROEBLING, 
Engineer New York and Brooklyn Bridge. 


INSTRUCTIONS TO BIDDERS. 


1. All proposals must be made upon the form accompanying these specifications, 
| all the blanks of which must be filled. 

2. The full name and address of the parties bidding shall be given, and a seal 
attached to all signatures. 

3. The guaranty attached to the bid must be signed by two responsible guaran- 
tors, known to be good and sufficient by these Trustees, or certified to be such by 
some responsible person so known. 

4. Parties making bids are understood as accepting all the terms and conditions 
{contained in the specifications, the specifications being considered a part of the 
| agreement. 

5. The bidder must be a manufacturer of steel wire, and must give satisfactory 


| evidence of his ability to furnish the quality and quantity of wire required, within 
the specified time. 
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Water Works, Ancient and Modern.” 


BY EK. H. D'AVIGDOR. 
(Continued from page 344.) 


The foundation (flat invert) of the conduit was gener- | 
ally executed of rubble, as were also the abutments; in 
some few places, where stone was not available, the | 
whole was built of brick; the arches constructed either 
of roughly shaped stone or of bricks moulded to radius, 
and the highest level of the water is always kept at 
least 6 ft. from the atmosphere to avoid any variations of 
temperature; a precaution which is very necessary when 
it is remembered that the average extremes of tempera- 
ture in the environs of Vienna, particularly in the | 


Stonefield, attain more than go deg. Fahr. in the shade, 


g2 deg. being no unusual summer heat, while but few 
winters elapse without the mercury having fallen to o 
deg. or thereabouts ; the variations in the sun being of 


course still greater. On the aqueducts, which are of 


course exposed to the full force of sun and wind, the | 
abutments of the canal are q ft. thick, while their usual 


thickness is but 1 ft. 10 in. (all Austrian measure). The 
engineers, therefore, kept the Roman principle of isola- 
tion from the external temperature and complete inac- 
cessibility to external impurities constantly before them. 
Works 
been repeatedly criticised on the ground of the ex- 


Che main conduit of the Vienna Water has 


tremely heavy dimensions of the masonry, and the 
reproach of waste of material has frequently been ex- 
The 
total length of the canal being nearly 68 English miles 


pressed, This criticism appears to be unfounded. 
t was of course impossible to find the best material 
everywhere available for a continuous mass of masonry. 
In this respect a water conduit is a very ditterent thing 
from a railway. In the construction of the latter great 
care must generally be devoted to certain works which 
have to be executed in certain detached positions, and 
for whtch the materials can, if required, be brought 
from some distance on the bank itself by means of a 
temporary road. This is not the case with water works 
generally, and was certainly far from being possible in | 
the Vienna works, For the large aqueducts the mate- 
rial was carefully chosen and brought from long distan- 
ces, but for the great mass of masonry in the current 
conduit it would have been impossible to use stone 
carted from a distance without an enormously increased 
outlay, the more so as, except from Kaiserbrunn to 
Reichenau and from Stixenstein to Ternitz, there is no 
convenient high road parallel to the canal, but all the 
roads intersect the line at an acute angle. It became 
necessary, therefore, to use the stone nearest to and must 
convenient for the works, and although all the material 
employed is of great tenacity and durability, much of it | 


is rather rough, and more is tough and hard to work. 


lo provide for large joints, uneven courses, and, in fact, 
rough work when no other was possible, very heavy 
dimensions were adopted ; with lighter ones, either oth- 
er materials would have had to be used at a considerably 
increased cost, or the supply of water to the town would 
have been liable to considerable interruption for sub- 
stantial repairs. In the former case little or no saving 
could have been effected ; the latter could not be con- 
templated fora moment. For it must not be forgotten 
that while Paris derives its best drinking water from the 
fo aqueducts Vanne and Dhuis, the city still possesses 
its old. sources of supply, so that even if both the new 
works were under repair at the same time (which is ex- 
tremely improbable) the town would not suffer from 


positive drought. Vienna, on the other hand, is now 
absolutely dependent on the springs of the new works, 
the Danube filter beds only supplying the ridiculously 


SB 
small quantity of about 1% million gallons daily, and 


nearly all the town wells and pumps drawing water | 


from them having been closed by order of the sanitary 
authorities. With the prospect of such serious conse- 
quences of an interruption before them, the promoters 
of the 


the safe side, and to avoid all substantial repairs what- 


new water works therefore determined to be on 

ever; they adopted dimensions which appear extraordi- | 
narily large, but they have attained their object, since 
since the 
completion of the aqueduct in 1873 are hardly worth | 


the repairs which have had to be executed 


mentioning. Only a few small cracks in the coat of ce- 


ment lining the interior of the conduit have taken place; | 


N 


apers delivered at the Austrian Institution of 
rchitects, December, 1875, and January, 1876, | 


* A course ot 


Engi 


eers and 


| with very substantial ashlar masonry. 


| obstruction was not likely to disturb the channel. 
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they were so fine that the greatest care had to be used 
to discover them at all, and the leakage through them is | 


| incommensurable, since the minute quantity escaping 


only appeared like a slight dew on the face of the aque- | 
duct. Inno case has any settlement whatever taken | 
place in the masonry, nor have any of the arches cracked, | 
although, as will be mentioned further on, some of them 
are of great span and others of considerable boldness. 


Hydraulic engineers labor under the disadvantage 


| that most of their works are hidden away out of sight 


after completion. While the railway engineer has the 
satisfaction of knowing that thousands of people are 
daily carried across the great viaducts he has executed 
or pass through the tunnels he has driven, that all his 
works are open to the inspection of his colleagues at any 
future time, and that the results of his labors are there- 
fore always vividly brought back to the memory of the 
public, we water engineers are obliged to bury away our 
mains and conduits in the ground, and the most tedious 
and difficult part of the works we have carried out is 
lost to sight and therefore often to memory also. Even 


those most jnterested in these works can do no more 
than open the cover of a manhole and occasionally look 
down into the cool darkness, where they will see noth- 
ing but a bit of polished dripping wall, and hear nothing 
but the echoes of the murmuring water. The anticipa- 
tion of this inevitable result induces me to dwell most 
particularly on the portions of the Vienna aqueduct 
which can no longer be examined and appreciated ; I 


I 


have already mentioned that there are 21 tunnels on the 


mean, of course, the tunnels and deep foundations. 


line of the Vienna works; their total length is 8,400 
yards English, or nearly five miles. The longest and 
most difficult is that of Kaiserbrunn, which has also 
been referred to above ; from the spring to the termina- 


tion of the tunnel at Hirschwaug is just under two miles, 


it w ivided into twelve sections | lits or} . : 
and it was divided into twelve sections by adits or| Jean halls, stairs, areas, sidewalks and basement; to 


drifts driven into the rock at right angles to the line 


from the deep gorge of the Schwarzau already alluded | eros metre); to take away ashes (which ought to run 


These adits vary in length from 70 to 200 yards. | 


to. 
The rock is hard dolomitic limestone intersected by 
numerous large fissures and small cracks; most of the 
former were filled with sand and detritus through which 
quantities of water found their way into the works and 
retarded their progress considerably. 
cracks were so continuous as to isolate large blocks of 
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Whilst undoubted respectability is an absolute neces. 
sity, the very expensive and over-commodious flat build- 
ing is to be avoided. As an investment it will not pay. 
The Stevens’ House is an example of this kind. Those 
who can afford to pay from three thousand dollars to 
siz thousand dollars yearly for a city residence will, as a 
rule, have a house to themselves. The flat in this 
country is, and will be, sought after by persons of mod- 
erate means and those who have retired on a respecta- 
ble competency. 


They ought to be built so that they can be rented fo; 
from about eight hundred dollars to two thousand dol- 
lars, and should have from six to nine rooms besides 
closets, water-closets and bath-rooms. 

The principal entrance and staircase should be hand- 
some, and each family should have an entrance from the 
latter similar toa street door, with bell, number, etc. 


| This ought to open into a private hall, which will com- 


municate with every room, if possible, without passing 
through another room. 

The kitchens and servant’s room should be in the 
rear, and so that the visitor will not have to pass them 
in getting to the parlor. The kitchens should connect 
with the cellar or basement by fire-proof back stairs, 
and dumb-waiters with speaking-tubes and bells. 

These waiters should be accessible from the street 
through the basement, so that grocers, butchers and 
others can bring in goods and send them up, advising 
the servant at the same time on the tube and bell. 

There should be a trunk room and coat room for each 
tenant in the basement. 

The janitor, who ought to havea residence in the 
basement. and a small office with bell and tube from the 
same to each tenant—ought to be a man of genteel ap- 
pearance and of good address. His duties ought to be 
to see to the main and basement entrances; to keep 


light the halls and basement (these lighted from propri- 


from the kitchens by a chute to fire-proof receptacle in 
the basement), and to see to heating and pumping, if the 
latter is necessary. 

The heating and pumping for the building ought to 


| be done by steam, and all the hot water for baths, wash- 


Some of the} 


stone, which, losing their support by the shock of the | 


explosions used, fell into the tunnel and had to be brok- 
en up and removed ; in such places and in others where 


tubs and basins ought to be heated by steam, leaving 
cooking only to be done by the family fire. 
There ought to be a small drying room, operated by 


| steam heat, for each family, either in the attic or con- 


similar results were anticipated, the tunnel was lined 


or adits were driven with a rising gradient from the sur- 
face, to facilitate the removal of the material, which was 
run out on dogs or little trucks on a temporary railway 
of 22 in. gauge, and tipped into the river wherever the 
But 
in many places the extreme narrowness of the stream 
and the steep, almost vertical, slope of the banks pre- 
vented this course being adopted ; in such cases tempo- 


rary bridges had to be erected and the railway prolonged | ee 


along the opposite bank to a convenient point where 
the stuff could be run to spoil. 
met great difficulties were caused by the want of ventil- 


ation in the different sections; and _ the loss of time 


caused by the vapors hanging in the drifts long after the | 


Turbine 
ventilators were erected at the upper end of the tunnel 
near the spring and at several of the adits; the former 
was driven by a belt from one of the portable engines 
used for pumping, the latter by hand. 

(To be continued.) 
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** House Should Be. 


blasting was over retarded progress greatly. 


What a “ Flats 





The papers and discussion under the auspices of the 


| committee on “House and Home” took up the subject 
| of *‘ Flats,” or apartment houses, as compared with 


isolated houses, and some very good idea were obtained 


| as to the comparative advantages, and the requirements 


of successful apartment houses. 
The following summary has, I think, value fora 


| larger audience than the one to whom it was addressed: 


A flat house ought, in the first place, to be free from 
the odor or idea of a tenement house. If it is small, 
meanly built, or in a common location, the tenement 
house is immediately suggested to the mind, and it is 
consequently a failure. 





The side tunnels | and a small one: 


| 


| 


Before the headings | 





nected with their kitchen. 

There ought to be two steam machines, a large one 
the large one to run and do all the 
work from fall to spring, except in very severe cold 
weather, when the small one can be brought in to assist; 
but the principal work of the small one is to work the 
pump, to heat the water, and to operate the clothes 
driers in summer. 

The janitor will, of course, need assistance, particu- 
larly in winter, on account of the furnaces. 

The proprietor will have to pay the janitor, the gas 
metre, and the coal bills for the 
steam furnaces, 

Two or three rooms in each flat ought to have man- 
tels and grates, and every room should have direct 
outdoor air and light if possible. 

Flat buildings without elevators should not be more 
than five stories high, and an elevator will not pay un- 
less the building will contain at least a dozen families. 

No flat building should be built on less than two city 
lots, i.e. 50X 100 feet, and the entrance ought to be 
only two or three steps up from the street with the 
basement, which will be light and dry, nsed as before 


| mentioned, 


The flat building can, of course, be built to any size, 
the larger the better, with one, two, or even four ele- 
vators. 

A building, say 200 X 509 feet, ought to be built with 


| an interior court, and a grand entrance into the same 


for carriages and pedestrians. Such a building ought 
to have several sizes of flats, some without kitchens or 
drying-rooms, and there ought to be a public laundry 
and a public restaurant connected with such a building 
as well as other stores. i 

This ought to have several] elevators and staircases, 
also private stairs and dumb waiters to basement, and 
and ought to be built at least seven stories high, and as 
nearly fire-proof as possible—N. 7”. ‘‘Sorosis” Club, 
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OUR NEW ENTERPRISE. 


— 





In accordance with our advertisement, we commence 
this week the publication of Baldwin Latham’s celebra- 
ted work on “Sanitary Engineering,” and will continue 
it from week to week until it is completed. 

It is hardly necessary for us to refer to the importance 
of an efficient sewerage and drainage of our streets and 
houses; the mortality lists of every considerable city 
throughout the civilized world, coupled with the care- 
fully prepared reports of Health Commissioners, attest 
this in a way that cannot but carry conviction to every 
student of these statistics. 

In entering upon the re-publication of such an exten- 
sive work as that of Mr. Latham, we trust that those of 
our readers whose specialties lie in other directions than 
this, will not feel discouraged at the prospect. We have 
selected this subject as being one, that perhaps of all 
others, would recommend itself to the largest numbers 
in the engineering and architectural professions, besides 
enlisting in its behalf many members of the medical 
profession, aud also a goodly share of the general pub- 
lic, who are sufficiently interested in sanitary reform to 
be willing to learn what they can of the best methods 
of promoting it. There are also several branches of 
trade and manufactures that are dependent for support 
on sanitary improvements; of these we especially claim 
the patronage on the grounds that we propose to pub- 
lish for their benefit, the latest and best information 
relating to their special branches of trade, and to so 
familiarize the public with their importance as cannot 
but benefit them very materially. 

We have laid out a pretty large programme, the effi- 
cient execution of which must depend to a considerable 
extent upon the assistance which the professions and 
trades directly interested may lend us; as we progress, 
therefore, we invite communications and criticisms from 


any who may feel inclined to favor us; we will be 


; 
obliged also for reports of city engineers, sanitary com- 
missioners, societies, etc., also drawings and illustrations 
of sewers and everything entering into their construc- 
tion and maintenance. By this means we hope to be 
able to present to our readers such a mass of informa- 
tion on this subject as will render our publication the 
most valuable one on the subject that has ever been 
issued. 

The volume which we propose to reprint is necessa- 
rily written for English readers; in its treatment of the 
general subject it is equally well adapted to every local- 
ity and it is our intention, so far as we can, to either 
substitute for, or add to, the peculiarly European fea- 
tures of the work such improvements as are essentially 
American. 

The additional expense of our enterprise will be very 
considerable, and we have no capital to spare in carry- 
ing any files of back numbers; we have arranged our 
scheme with special reference to the convenience of our 
readers, and we will print only a limited edition over 
our regular issue of each week; claims for missing num- 


bers by regular subscribers must be made within two | 


weeks of the date of the missing number; papers will 
not be sent to any but paid-up yearly subscribers, and 
specimen copies will be sent only on receipt of ten 
cents. We have not been very pertinacious thus far in 
pressing our claims for the consideration and support 
of the professions whom we serve; we have preferred to 
let our journal work its way by force of genuine merit; 
and we hope we may be pardoned at this time if we 


urge our righ? to their material support, and solicit from | 


them a liberal response to the enterprise in which we 
have embarked in their behalf as well as our own. 





CITY OF LYNCHBURC. 





REPORT OF STANDING COMMITTEES OF THE COUNCIL OF THE | 


City or LyNcHBURG, Va., FROM JULY 1, 1875, 
TO JuLY 1, 1876. 


We have perused this little report of fifty pages with 


profit and pleasure ;—with profit; to learn what this | 


little city of 7,000 inhabitants up among the foot-hills 
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| : 
| has occurred since to disturb the sleepy burghers unless 


|. é 
| it be the completion of an occasional railway line to their 


. . , ae 

doors, by outside parties. If it grows it is because the 
friction against the outside world carries it along with- 
out conciousness or apparent aid from within. Growth 
in such cases is easier than stagnation. However, we 
may be egregiously mistaken in regard to Lynchburg. 

From the Engineer's Report we learn, (speaking of 
the water works) titat ‘‘the original works constructed 
in 1828 by Albert Stein, C. E., are yet in successful 
operation. The pump after recent repairs, bids fair to 
perform its functions for many years to come, and the 
usefulness of the new and larger pump, constructed in 
1868, has been but little impaired” etc. The canal or 
race supplying the water-power to drive the pumps needs 
enlarging, and “the reservoir, upon which no improve- 
ment has beefi made since its construction, is not in a 
desirable condition,” being leaky and defective in origi- 
nal construction. About 5.7 miles of cast iron pipe 
have been laid, from 12” to 3" in diameter. The follow- 
ing interesting paragraphs we quote in full 

The first pipes, laid in 1828, were not protected 
against corrosion, and the eftect of the river water on 
them has been particularly noticed in some sections of 
the three inch pipe in Main street. By the formation 
of tubercles its diameter has been reduced nearly one- 
half, and hence its utility so impaired that it was found 
necessary to introduce a new main in the same street, 
which wasdone eight years ago. The oki one, however, 
is still in use, but so injured by rust that in some places 
a tap cannot he made without strengthening the pipe 
with wrought-iron bands or cast-iron sleeves. 

It is safe to assert that some sections of the old mains 


must be abandoned in ten or fifteen years, which will 
limit their general durability to the term of sixty years. 


The pipes laid in 1868 and protected by a coal-tar 
coating have not suffered. The quantity of water used 
has increased from an average daily supply of 225,000 
gallons in 1870-1 to nearly 1,000,000 in July 1876, 


Omitting the quantity used for fire purposes and sewer 


flushing, there remains g00,000 gallons or about 200 
gallons per day among 4,500 consumers. This the En- | 


gineer, Aug. Forsberg, regards as extravagant, and 
enters the usual protest against unwarranted waste, etc., 
now so familiar to readers of city reports. An interest- 
ing table is given taken from the Cincinnati Report 
which may be new to many of our readers : 
| Ratio of daily consumption per inhabitant. 


Gallons. Gallons. 


New York, - - - 90 De bales «lk ee 
Detroit, - - - - 88] Boston, - - - - 60 
Chicago, - - - - 80} Philadelphia os = 96a 
Hartford, Conn, - 80; Toledo - - - - 6% 
Reading, Penn., - - 75] Cincinnati, - - - 53 
New Haven, Conn.,- 75] Baltimore, - - - 50 
Albany, N. Y., - - 70] Lowell, Mass., - 44 
| Springfield, Mass., - 46 | Cleveland, O., - 43 
Buffalo, N. Y.. - - 63] Providence, R.I., - 30 
Brooklyn, N.Y... - 60] Milwaukee, oa: ae 
Foreign Cities. 
Dublin, s a= & Qpeteeee «4% «& 33 
Glasgow, - - - - 52] Liverpool - - - 30 
Paris, - - - - - 38] Manchester, - - - a1 
Edinburgh, - - - 35| Sheffield, - - - - 20 
Average of 20 American cities, - - - 61.1 gallons. 
_ 8 Foreign a, aus eee 


This table exhibits the average daily consumption per 


capita. In this city we may approximately estimate the 


same at 150 gallons, which is one and two-thirds time 


that of New York, seven and a half times that of Shef- 


field. But recently we have commenced to indulge in 
the luxurious use of 200 gallons. 


The cost of the water is about 5% cts. per thousand 


gallons. 


| results, the stone being taken from a quarry near the 


city. 


The drainage of the city is by no means in an admir- 


in the bottom for the main city drainage. In speaking 


In the Street Department we notice the trial of an 
| expertmental stone block pavement which promises good | 


able state, many of the old sewers being simply of plank, 
without bottoms, leaking in every direction. Speaking | 
of a drain, a sort of elongated cess-pool, which runs 
diagonally through the city, the engineer recommends 
its filling in order to save bridging, a sewer to be placed 


of the Alleghanies, has been and is doing for itself. | 
Favorably situated in regard to coal and iron deposits, | 
to be developed at no distant day, with already three 


railway lines and the James River Canal, and water | 


power, there seems no reason why Lynchburg should 
not soon develop into a busy manufacturing centre. So 
far as we can judge it appears to have been dropped in 
‘its present location fifty or more years ago, and nothing 


of this the engineer uses the following language which 
to one unfamiliar with “‘city fathers” may seem quite 
amusing. 


Upon this general plan of a main sewer extending 
diagonally through the city, a section of the same has 
been constructed in 13th and Church streets, not as 
many have supposed it to be, an independent culvert | 
for the support of the road-bed of Church street exten- 
The peculiar location of this culvert, under a fill 





of 40 feet, necessitates a structure of the most perma 
nent character, and to that end, a stone-sewer of the 
egg-shaped form was selected as the most suitable. The 
first introduction of a structure, so different from our 
ancient box sewers, has naturally been the cause of much 
criticism and very frequent expressions of, no doubt, an 
honest opinion that by somebody's mistake this under- 
ground conductor of sewage has been turned up-side 
down. But the principle of its construction is nothing 
new in engineering, and itis to be hoped that it will 
not long remain a novelty here. 

In regard to its capacity, I proy 
allay the apprehensions of those who yet believe that 
this sewer is tog small to answer its purpose. 


ose, if possible 


He then introduces quite a disquisition on the capacity 
of sewers, fortified with formule which no one but en- 
gineers can understand and yet which the average mem- 
ber of a board of public works looks wise over and 
concludes that the engineer is “bizness.” So tar as 
said member is concerned the formule for centrifugal 
force would convey as much meaning and serve as wise 


a purpose. 


CORRECTION. 


On page 332, top line of 3d column of our issue of 
Oct. 14th, we managed to leave the fair Columbia ‘*sur- 
mounting” a “ colossal bull” instead of preserving her 
usual dignified equilibrium on a ‘colossal dall.”. That 
was a “bull” sure enough, and we ask Mr. Moore's 


pardon for making such a * colossal” one. 





WE desire to call the attention of our readers to the 
valuable article which we this week reprint from our 
cotemporary, Zhe American Architect and Build 
ing News, and hope that some of the questions that 
have arisen in the minds of many engineers and archi- 
tects as to the value of these associations may be satis- 
factorily answered therein. At another time we will 


take up the subject of engineering societies and their 
$ 





advantages to the profession at large ; 


at present we can 
point with some considerable pride to what has already 
been accomplished by the American Society of Civil En- 
gineers, and from what meagre reports we occasionally 
receive from other similar societies, we can see that the 
engineering profession is concentrating its forces, and 
thereby extending its influences for improvement wher- 
ever its members are to be found. This is the season 
of the year when these societies are most active ; let 
engineers and architects who have never yet realized the 
importance of giving their active and material aid to 
the promotion of their profession's influence, now see to 
it that they give to this question of association their 


earnest and immediate consideration. 





Errata. 





In the article ‘‘ The Centennial Exhibition” of last 
issue, page 338, 3d column for—“Engineering Thoughts 
and the Centennial” read, “ Gravity—its relation to En- 
gineering—and to all things.” In the 19th line from 
the top, Ist column page 339, for—“specially” read 
“specifically”; in the 12th line from the bottom Ist col- 
umn page 340, for—‘ hundred” read “thousand”—in the 
blank space of the first paragraph of Memoranda, 3d 
column page 340, place “43” and for “faster” in the 11th 


| line from the end of the last paragraph of Memoranda, 


on page 341 read ‘‘farther.” 





The Centennial Exhibition. 





BY C. J. MOORE, C, E. 





Written tor Engineering News } 


{In continuance of our Philadelphia correspondence of last 
week, which was quite abruptly closed on page 347. 


Regulations on railroad grants, U.S. mining laws, regu- 
Jations on agricultural and mineral lands, and a pamph- 
| let showing the manner of proceeding to obtain a title to 
| lands. Would it be requiring to much to have asked the 
Department to explain in addition for the benefit of an 
enquiring public, the manner of proceeding to obtain a 
' contract to survey public land? A few examples of 
deputy surveyors’ field-books, as actually filled up in 
the field, would also have been of interest, and descrip- 
tions of the instruments they may and those they must (?) 
use. 
| Passing across the other side of the main aisle one 
finds the large and important collections of minerals, 
ores and products collected by the exertions and placed 
lin charge of Prof. W. P. Blake, of New Haven, and 
belonging to the National Museum in the Smithsonian 




























































































































tute at Washington. This is undoubtedly the most 


rtant collection of ores in this country, and though 


ill very incomplete is a perfect exponent of the ores 


and minerals of the United States. It is a successful 
eflort to exhibit our mineral resources, especially when 
one considers the difficulties with which Prof. Blake had 


to contend “ 


" for the National 


apathy of State 


when he went a-begging 
Fir the 


‘next, when roused, 


collection. t unappreciative 


legislature their insufficient appro- 


priation; next, in some instances their jealous stipula- 


tions that their mineral collections should be exhibited 
under the auspices of their State and nét of the nation. 
These have occasioned considerable vacancies in the 


collection in the Government building on the part of 


ome States, who exhibit largely and in much variety 
in their own State Houses or in the mineral annexe of 
the main building. Those States, however, did make 


considerable appropriations, and placed their collections 


in the t bu 


the 


(,overnme! Iding to become, at the close of 
of t National 


Nevada, who nobly ap- 


exhibition, the property he Museum. 


Among them must be named 


rol 


priat d $20, 06 


p », and has sent the finest collection of 
silver ores ever brought together, and a larger exhibit 
than any other 


State; they not only presented the col- 


lection free of cost to the Museum, but also paid, in 
addition, for the ten cases in which they are to be 
placed, Gen. Wilder, of 
d 


which he succeeded, when 


Tennessee, must also be men- 
tione with honor for the energy and perseverence by 


the State had tardily appro- 
priated too small a sum, in collecting and presenting 
the minerals to the Museum, and also in publishing the 
excellent account of the agricultural and mineral wealth 
of J 


occasion to mention again, 


Tennessee have 


by B. Killegrew, which we shall 
Prof. Blake was also much 
aided in the Western States by the energy and enthusi- 
Thos. C 
Tdah 


shown much public spirit in the fine collections of ores 


asm of Hon. Donaldson, member of the Com- 


from 


mission and a few other individuals have 


and minerals they have donated to the Museum. 


Prof. Blake intended to represent in this collection 
the 


entire t} 


} tii 


| 
and minerals from the raw material to the finished 
be the 
Exhibition closes, but in this he was 


srogress of manufacture of the various 


ore 


product, and this selection will continued 


Museum after the 


only partially successful, only a very few of his numerous | 
requests being fully understood and acted upon by those 
to whom he applied. One thus misses entirely any ex- 

position of the metallurgy of gold, silver, mercury, and | 
zinc, and sees 


here but partial representations of lead 


and copper metallurgy, perhaps the best of all exhibits 


in this line being that of Messrs. Hussey, Wells & Co., 
of Pittsburgh who show a handsome case containing ia 
duplicate the whole process of making crucible steel 
from the micaceous specular iron ores to the finished 
product in bars and ingots broken to show the grain of 
the metal and different degrees of carbonization; the 
small billets of iron and charcoal are shown in different 
st of the smelting in four crucibles cut ia half ver- 
tically, so that one sees in the first crucible which has 
been 114 hours in the furnace and in each of the others, 
the exact state of the slightly formed iron and charcoal, 


} 


second crucible heated 2 hours, third heated 2% hours, 


and fourth heated 3 hours, the last showing the complete 
fusion of the metal which is thus crucible steel. The 
various specimens of metal are shown bent double cold 
and hot, broken, and twisted, etc. Park Bros. & Co., 


show a very handsome trophy in the central aisle also, of 


Nt 
i 


homogeneous crucible steel under the same principle of 
arrangement. the raw material being magnetite of Lake 


Missouri Lake 
washed, and calcined Ore, loop, billet Pig, Puddle Ball, 


Champlain, and Superior, crushed, 


Bloom, Rolled Iron, Blister bar, ingots of steel broken 


to show grain, hammered and rolled Sheets and Plates, 


flanged boiler 


and fire bar plates, bars round, square, 
and octagon, reaper section, knife blades, oil well forg- 


ings, tools of all kinds with Punched eyes, railroad frogs, 


>t 
i 


files, cutlery, « In the centre of the enclosure is an 


aril tically designed pedestal and shaft rising to 16 ft. 


above the floor made of various shapes of cast steel, at 


one side of this is the glass case containing the finished 


products, at the other the iron ore in the first shapes of 
tl Che 


4°%4'x3-16" twisted cold one turn in § 14"; 


ie metal. rail around the enclosure is a flat bar 


} 
this is a very 


less complete is that 
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of Collins & Co., Hartford, 


Conn. who show billets of crucible steel broken to show 


crystallization, miner's picks, and finished ax heads made 


therefrom, placed side by side. Jackson Sharp & Co., 


of Wilmington, Del., contribute some chilled castings 


broken to show drill, and some interesting examples of 
The 


Albany and Rensslaer Steel Co., contribute a handsome 


hardened cast steel on a central core of cast-iron. 


pyramid with base in form of a six-pointed star, exhib- 
; 


iting ingots and various uses of Bessemer Steel such as 
rails (twisted cold), and crow-bars, and the use of 


“crop ends” in the production of horse shoes, nails and 
rivets of various sizes. 
These complete the steel manufacture exhibits; those 
of iron manufacture are simply confined to an exhibit 
in the New York case of magnetite, poplar, white birch, 
and black ash, (as samples of the wood nade into char- 
coal) and the finished pig by the Convex Point Iron Co., 
Essex Co.. N. Y. 
the Cornwall Co., the various grades of Durham pig | 
No. I 


an interesting specimen of “Mokra” ore from Algiers, | 


There are also anthracite pigs from | 


2 


, 2, 3, and 4, Gray Forge, and mottled iron with 
Africa, and magnetite from New Jersey, contributed by 
Cooper, Hewitt & Co., and a trophy of galvanized iron 
and steel wires, and copper wire by the Washburn and 
Moore Manufacturing Co. of Worcester, Mass.; these 
complete the exhibits of manufactured iron and steel. 


The manufacture of lead also is indicated by examples 
of the sheets, pipe, and shot of all grades varying from 
dust up to F. F., and tin-lined lead pipe indicated in a 
trophy by Tathrow & Bro. 

The production of metallic copper from various kinds 
of ores is shown by two exhibits, the one by C. M. 
Wheatley, of the Schuylkill Copper Works, Phcenixville, 
Pa., of copper silicate oxide carbonate and pyrites on 
magnetite, iron and copper pyrites mixed, and blocks 
cut from the vein matter of the mines together with full 
analysis, and the results of each of the fire smelting 
operations by which the metallic copper is at last ob- 
tained in a form ready for market. The analyses prove 
mag., 
be the chief ingredients of the ore and its general qual- 
ity may be inferred from the two following condensed 


analysis, i. e., es 2. 


Metallic Iron 39338 percent. 52.666 per cent. 


Copper 1.246 “* .008 ee 
Phosphorus bot * .0o2 
Sulphur tagG |“ 4.549 “ 


The results of the fire smeltings are shown in copper 
motte from the first, blue metal from the second, white 
metal from the third, blister copper from the fourth, 
and the copper ingot from the fifth, with the slags from 


each. The other exhibit is that of the products of the 


| Hunt and Douglas process by the Chemical Copper 


Co. of Pheenixville, Pa., and consist of specimens in 
glass jars of the treatment of chlorides, cabonates, sili- 
cates and sulphurets of copper. 

The Lehigh Zinc Works have contributed good spec- 
imens of blende and calamine with spelter made from 
the same, and sulphur obtained from the blende; also 
they show the associate mineral, cryolite, and carbonate 
of soda, its product. 


The pure metals, cobalt and nickel, are shown with 


their ores and products in the same case, by Joseph | 


Wharton of Philadelphia. The ores consist of nicklef- 
erous pyrrhotite, millerite (nickel sulphate), and chaly- 
bite (carbonate of iron), and the products and uses are 
shown in handsome crystals of the various salts, nitrate, 
chloride, sulphate, ammonia-sulphate and oxide of nickel 
and nickel motte; and of cobalt the ammonia-sulphate, 
chloride, nitrate, and sulphate salts; the finished pro- 
ducts comprise handsome specimens of both wrought 
and cast nickel, the 3ct. and §ct. coinage with nickel 25 
per cent., and copper 75 per cent., and a well glazed 
saucer colored with the deep rich blue of cobalt ; this is 
a very interesting case. 

Another case exhibits alloys of copper, zinc, and 
nickel of an interesting character, contributed by the 
Scoville Manufacturing Co. 

Coal tar and its products are shown in a series of 
sample glass jars containing naphtha, gasolene, kerosene, 


| benzine, astral oil, paraffine and colza oil, with coke 
and pitch made from petroleum. Clay and its uses are | 


striking and instructive display the quality of the steel } partially shown by a few specimens of raw material and 
being regular and excellent. pressed brick and fireclay by retorts and furnace brick 
Another smaller exhibit of a similar character and | made therefrom by Manhattan Fire Brick Co. Glass is 





oxide of iron, copper oxide, quartz and _ silica to | 
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shown by Wm McCully & Co.'s exhibit, of Pittsbure 
in a case containing kaolin, fire sand, lime and ia 
sand, with their products in flint and opal glass, an, 
also by a well arranged case showing flint glass man 
factured from the quartz sand, Berkshire, Mass. A san 


ple of quicksilver in a California case, the iron flask fo 
its transportation weighing 76 lbs. when full, alongside 
the cinnabar ore, ane a few pigs of iron, lead and cop- 
per in various cases complete the endeavors made 


the 
tion; which endeavors it must be admitted are but par- 


show the economic uses of the minerals in collec- 
tially successful, this being due to the want of compre- 
hension on the part of certain contributors; however 
in the continued perfecting process carried on by Prof 
Blake, this deficiency and the want of analyses will by 
duly met, and eventually our national collection of eco- 
nomic minerals, their manufacture and uses, will be sec- 
ond to none in the world. 

Turning now to the exhibits of building stones we 
find a large assortment of marbles, statuary, grey, rec 
and black, from Vermont, a few from Tennessee, and 
two curious specimens from Montana, one of which is 
certainly misnamed. Of granite, Maine sends her wel! 
known grey varieties, Massachusetts, grey and red, an 
a few other states, small samples. Limestone, bot} 
grey and white, from Pennsylvania, white crystallin: 
from Connecticut, blue, grey and white from Massa- 
chusetts, and a few other specimens are shown as suita- 


Roofing slates from New 
York, emery rock (diasparc) from Massachusetts, a few 
ancient axe and arrow heads from Gen. Wilder’s collec- 


ble for building purposes. 


tion in Chattanooga, Tenn., septaria from Kansas, soap- 

stone from Vermont, and phosphatic rocks from Sout! 
| Carolina are a few of the miscellaneous exhibits. Some 
| very handsome and _ interesting specimens of rare crys- 
talline minerals are to be found ina collection in tw: 
large cases compiled from the private collections of Rey 
E. R. Beadle, T. D. Rand, Jos. Willcox, W. W. Jef- 
feris, Geo. R. Keenig, all of Philadelphia, or vicinity 
and lent to the present exhibition. 


Prof. Hitchcock exhibits the geology of New Ham; 


shire very plainly by a collection of the various rocks, 
and the Philadelphia & Reading R. R. Co. show the 
coal strata about Pottsville bs a plan and section of two 
colliery shafts, a model of machine for cutting marble, 


another of a Blake’s crusher, section of an artesian well, 
and large geological maps of Maine, New Hampshire, 
Massachusetts, Connecticut, Vermont, Alabama, the 
Chattanooga district, Tennessee, and a geological map 
on a scale of 16 miles to the inch completes the miscel- 
To give some idea of the magnitude 


laneous exhibits. 














| s ; / 

| of this collection the writer has computed the area of 

| “4° one 

| surface covered by the exhibits from the different states. 

| It amounts to about 3250 sq. ft., in detail as follows: 

Don cacuaeen oat 36sq. ft. | Nevada............ 810 sq. ft 
Cahfornia............ —_ = New Jersey... —” 
Colorada....... nae” & New York 

f PRNIO sods saue sus eier 72 * | Oregon.. " 

| Montana......... 152 “ | Pennsylvania........108 

}: BERANE os bancnd nas “a “ North Carolina.......72 
SouthC arolina........ 560 OF RINNE 6 0 565% cs = * 
RMN ssn otelnecad seu See er ree 39 
West Virginia........ ae. 5 


Loan Collection of choice crystalline minerals.... 304 sq. ft 


Marble, granite aud stone from Me., Ct., Vt. and Mass. 300 
Large masses of ore from all the Rocky Mountain 
Ue: NE PETIA ss 5 oi cece vnc iicves wo * 


There are nearly 30,000 different specimens, and the 
bullion value of the metals in the ore is not less than 
$50,000; by reason of the variety of some of the sam- 
ples of course the actual value of the collection is con- 


siderably above this figure. 
—- >< 


The American Institute of Architects. 





The chief attention of the late Convention of Ameri- 
can Institute of Architects was given to the questions 
of fees and of membership. It was felt on all hands 
that for the work the Institute was to do, as well as for 
its own prosperity, it was important that it should en- 
gage the co-operation of as large a part of the pro- 
fession as possible; and co-operation means member- 
ship. Whether the reduction of fees will prove the 
widely prevailing inducement that many members ex- 
pected, we are somewhat disposed to doubt; although, 
apart from the fact that economy is desirable for its 
own sake, so far as it does not interfere with efficiency, 
it is worth while to try the experiment. 


| 
} 


Setting aside 


the straightened feeling that is peculiar to years of busi- 
| ness depression like this and the last, archi#ects would 

probably be willing to pay the moderate sum which has 
| been required of the members of the Institute when- 


| 
| 
| 
| 
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ever they took a real interest in the objects for which 
it was demanded, and saw that their advantage and that 
of the profession were promoted in them. It is the 
policy of the Institute, therefore, not merely to make 
the financial burdens of membership as light as they 
may reasonably be, but to show that its work and 
influence are useful, and to give evidence of such inter- 
est among the members as shall excite interest in others. 
It is not enough for the members to be apathetically 
persuaded that its fellowship is a good thing, to be en- 
joyed in contented inactivity ; it is not enough to make 
it easy to come into it: it must be shown to be desirable 
also. For a membership that is purely ornamental, 
men may be willing to pay a little, but it it will be only 
a little. As soon as they see that it forwards objects 
that they have at heart, a larger payment is a readier 
contribution. 

Some members have been disposed to ask (rather in- 
considerately, it seems to us) what they get in return 
for their annual fees; and outsiders may more naturally 
ask the same question. A diploma of fellowship, and 
an annual pamphlet of more or less interesting pro- 
ceedings, are no great return, certainly; but a profes- 
sional association is neither speculation nor a gift enter- 
prise. The real question is not, What visible return can 
the individual contributor show for his money? but, 
Are the objects for which it is spent worth the while, 
and is it spent upon them with proper economy? And 
prope’ economy is not screwing down the expenses to 
the lowest point, but taking care that nothing is spent 
except for a reasonable want. The work of the Insti- 
tute is the improvement of the standing, influence, and 
efficiency of the architectural profession in the United 
States. Its benefits cannot be parcelled out and esti- 
mated for individuals ; but they are real and weighty, as 
will be evident to anybody who will take the pains to 
examine the record of the past twenty years; and they 
are shared by the whole profession: hundreds who have 
never lifted hand to help the work owe some part of 
their every-day success to what the Institute has done. 
The independent position of architects, so far as it is 
independent ; their recognized property in their own de- 
signs and drawing; their repute in the community; 
their acceptance as experts in the courts; their security 
in demanding the customary fees,—all these owe their 
establishment in a good degree to the Institute, which 
has fought many a hard battle, and gone through much 
laborious work, in their behalf. The building laws of 
our large cities, imperfect as they still are, have been 
made as good as they are through its efforts. The de- 
termination of innumerable questions of practice has 
been helped by it; and it has done a good deal to keep 
up and display a high standard of attainment among 
the profession. In other words, so far as association 
and common endeavor have done anything for archi- 
tects in the country, it is due to the Institute; and, for 
whatever may be accomplished by these means in the 
future, the Institute is to be looked to; for there is no 
other such organization, and none other is needed. 
That there is work enough to be done which requires 
common and organized endeavor, ought to need no 
argument; and that fellows in work are mutually im 
proved by association and the widest interchange of 
ideas, is as evident. The good effects of professional 
association are patent to us in the two professions which 
are at present the most respected and the most progres- 
sive among us,—the medical and the engineering. The 
remarkable progress in enlightenment and influence of 
these two professions, of late years, is very greatly due 
to their associated activity; and it may safely be said 
that the cities in the United States where architects are 
most useful and most respected are just those in which 
their association has been the most active. 

There are those in every profession who are content 
to share the benefits of others’ work, and contribute 
nothing to it; who will reserve their own efforts for 
what personal success they may control, untrammelled 
by the obligations of societies, while they draw their 
profit from the standing of a profession which their 
irregularities tend to undermine. There are others 
who would deliberately prefer a life of outlawry, in 
which their hand should be against every man; but 
their ways, if they should prevail, would speedily re- 
duce the profession to the condition in which it was a 
generation ago, when, as a profession, it had no respect 
at all in the community, and would make the general 


ENGINEERING NEWS. 


practice an unseemly scramble for patronage—a chaos 
of underbidding and bad work. There is enough hard 
work to be done in architecture without wasting strength 
in pulling down one’s fellows, or undermining the plat- 
form that supports the whole, for the sake of raising a 
solitary pier for one’s own support. However capable a 
man may be of standing alone, there is nobody to 
whom the good repute of his profession will not be an 
efficient help. This repute depends much more on the 
average attainment and received standard of the pro- 
fession than on the exceptional qualificatians of indi- 


viduals ; and there is nothing that raises the general 


level of attainment like associations. The mass of any 
profession will gain more by the support it will give 


them than they will lose by any small surrender of in- 
dependence that it may exact. Professional independ- 
ence, in fact, is impossible. There is no such thing. 
Every architect learns from his fellows, and is sustained 
by them, as every physician does, or every engineer; 
and an honorable man will be glad to give as much as 
he gets. The question is, whether one shall take what 
he can without acknowledgment and without return, or 
shall make his contribution for the general good; 
whether he shall thrive by blackmail, or by exchange. 

rhose who take the selfish view of the question will 
look only for personal return; but it is well, even then, 
to take in the broad aspect of it; and, in the broad as- 
pect, whatever is best for the profession is best for the 
individual. Whatever abridges the necessity for self- 
defence leaves so much more energy for advance. 
Where the establishment of a recognized system re- 
lieves a man from the necessity of fighting for his fees 
or his authority, or for advantages over his fellows, he 
isso much freer to put his strength into his work. 
When the community has learned to understand and re- 
spect his profession, he has exactly the same kind of ad- 
vantage that accrues in society to a man whose social 
position is assured. But, happily, the majority of arch- 
itects have other than a personal interest in their profes- 
sion. They are fond of their work for its own sake, 
and wish to see the general standard as high as possi- 
ble. They are desirous to educate their communities to 
the understanding of good work, and to lift their pro- 
fession to a high level. These men the Institute wishes 
to attract to itself: they, if they will realize it, will find 
the Institute an invaluable means to their ends. 

The policy of the Institute is as far as possible from 
being exclusive. Its only condition of membership is 
“the honorable practice of the profession.” Its stand- 
ard of honorable practice is the same that is maintained 
everywhere, by architects who respect themselves and 
their vocation, both in this country and in Europe. To 
the younger architects, especially, the Institnte should 
look for support. The future of the profession is in 
their hands. Their opportunities of attainment are bet- 
ter than those of their predecessors; they have the 
freshness of interest that belongs to the beginning of a 
career. It is of the first importance that it should at- 
tract them to itself by giving them an example and en- 
couragement to attainment and culture, and by laying 
before them work which they can attempt with interest; 
and they should look upon it as having privileges of 
value to confer, anda helpful support to give,—still 
more as a valuable instrument for the accomplishment 
of the many objects they will have at heart for the good 
of their profession—TZhe American Architect and 
Building Fournal. 
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Lessons from the Centennial. 





Every intelligent man while examining the Exhibition 
will do so with this thought in his mind, “ What may 
we as a people learn from this?”’ 

We first get an idea of America’s true position among 


the nations of the earth such as we never had before, | 


we see the relative value of our exports in the countries 


to which they are sent; we see the differences between | 


the various articles of trade, commerce, manufacture 
and industrial art as designed and produced in foreign 
countries and those of our own; we see the results in 
other countries of the adoption of diverse policies (free 


trade or protection for example,) and the effect of | 


| modes, forms, and systems of government upon the great 


| manufacturing, and also upon the art industries of a | 


country ; and as one of the practical results of careful ob- 

servation we ascertain in what directions our future enter- 
| prise may extend outside the confines of our own shores. 
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To one who knows of the surprise expressions 
European engineers wh e visited America 
bers, this year, at finding evidences not only of orig 
nality but of care, system and economy, in some branche 
of American engineering, it would appear at once most 
feasible and promising of success to introduce int 
Europe some of our specialties in system and manufac 
ture which, on comparison with analogous ones of other 
nations, are found superior. Take for example the 
American system of iron bridge-buildir spider-] 
as it has been termed, yet perfectly safe and from 25 t 
yO per cent. less in cost than the general systems 
modern use in Europe. Will not some of our great bridge 
companies, such as the American of Chicago, Key 
stone of Philadelphia, Phoenixville of Philadelphia, Detr 
Bridge Works, etc., etc., reach out their feelers into the 
European market and tender there, for contract 

rhe writer firmly believes, that taking into ac« 
all the disadvantages of charges fo long 
tance and other drawbacks, an ordinary railroa rid 
on the American system, designed and constructed her 
can be erected at about any site in Europe, a 
cost than one designed and erecte n the immediate 
vicinity of the site,—and if in Europe, tl wor 
over. It seems at first sight almost advising t! 
riage of coals to Newcastle,” to advocate the exten 
of American engineering into a continent which is the 
very birthplace of our profession, but appearances an 
observations would fully justify at least an attempt in 


that direction, and a personal reconnaisance of the field 
suggested, on the part of some of onr manufacturer 


As regards machine tools, an inspection of the exh 





bition justifies the inference that most present 
are supplying their home market chine 
best adapted to home uses, though a few of the smaller 
American machine tools and some of special make 
have won a place in the British, and other foreign m 


kets ; and most probably the consideration than Ameri- 
can manufactures in this line are best adapted to 
American wants, is the cause of so small an exhibit of 
machine tools being made by foreign nations. Severa 
of the best known names of British makers are entirely 
absent. 


In hand tools America can undoubtedly congratulat 
herself on being first; indeed a demand for some line 
of them has already arisen in England, and in the Aus 
tralian markets they are very generally preferred. 

And this mention of Australia leads us to the consid 
eration of that continent as a field for American enter- 
prise. Of all the countries represented a! the Centen 
nial, none impresses one so much with their enterprise 
and apparent substantial vigor and prosperity, as the 
colonies of Australasia. Four of the five colonies on 


the mainland, South Australia, Victoria, New Sout) 


Wales, and Queensland, and the two island colonies 
Tasmania and New Zealand are all well represented 
and a slight inspection of their various records show 
the rapid and substantial progress made by them since 


their first settlement. Victoria is the only one that has 
adopted a heavy tariff on imports, done professedly { 

the encouragement of home manufactures, ani the tar 

iff in the other colonies does not include articles which 
any of our machine manufacturers produce, such as 
wood and iron working tools and machines, agricultural 
machinery, windmills, iron in sheet, pig, or bar and 
other useful and precious metals, all which are imported 
free. There is thus an open field for foreign enterprise 


" 


and it is to be hoped some of our manufacturers will 


recognize that it is to their interest to exhibit at the 
approaching Exhibition in Sydney, New South Wales, 
| which opens next April. 

The Empire of Brazil has ably put forth her claims to 
consideration as a field for the employment of Ameri- 
can capital in its development, but money from this 
country is already invested in Brazilian enterprises 
which are not so successful as could be wished. On the 
whole, we decidedly recommend the earnest attention of 
capitalists and manufacturers to Australasia, especially 
the two northern colonies of New South Wales and 
Queensland, the latter of which is a large tin-producer, 
a metal which, with the exception of a small deposit in 

| California, is entirely absent from this country. 

A few words on America’s position with respect to 
| applied art, though not perhaps pertinent to the scope 
and object of the News, will probably be of interest. 
| Industrial art, that is, the application of artistic designs 
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to pottery, glass, gaseliers, wall-paper, damasks, carpets, 
the in which 
hows to the least advantage, and has most to 


furniture, etc, is ¢#e line at Exhibition 
Ame rica 
learn from foreign nations, and indeed, the best American 


exhibits of this class show very plainly the hands of for- 


eign designers. Our technical schools of art, such as 
the Mass. Institute of Technology, show some progress, 
ut we are yet far behind other nations in the knowl- 
dge and practice of art principles by native American 
irtifices, and where attempts have been made to imitate 
1 national style, they are, with the exception of some of 
liffany's, of the crudest desc ription. 

{wo more lessons may be learned tending towards 

etter representation at the next Industrial Exhibition. 
First, that the average visitor to the Centennial does 


not understand the great majority of the objects he sees. 


Such a visitor on being interrogated, ‘‘ Understandest 


thou what thou seest?” would in all probability reply 


Hlow can I except some one explains unto me?’’ and 


| A former county surveyor established without witness 


stake out the 12 acres, follow the description as given in 


this consideration induced the writer to propose a series | 


a popular lectures, to be given during the progress of 


the Exhibition, in the city of Philadelphia, by well-known 
experts in various branches of art (pure and applied), 


cience (pure and applied), and manufactures ; the lec- 


’ 


t 


ures to be illustrated by reference to the objects shown 


in the Exhibition, so that a man attending a lec- 


ture on a certain evening could next morning verify the | 


lecturer’s remarks and conclusions by personal examin- | 


ation, 


feel all 
more certain and sure the advantages of the Exhibition, 
Gen. Chas. 8. Norton, Chief of the Department of the 
Pre in the ¢ 


tily and favored its immediate inauguration, but the 


interest drawn their exhibits would 


to 


ommission, entered into the scheme hear- 


members of the Pennsylvania Museum and School of 
Industrial Art, under whose auspices it was proposed to 
naugurate the course, considered that the time was too 
hort (they were proposed about the end of September) 
und the chances of a profitable audience too uncertain 


to warrant the expenditure necessary to carry them on. 


So the scl 


1eme was dropped, but it is well worthy the 
attention of those who have the management of all State, 
National, or International Exhibitions. 


(nother thought brought prominently before an intel- 


Ihe exhibitors by thus having an intelligent | 


the | 


ENGINEERING NEWS. 


M., is 238 links south. The corner to 24 and 25, T. 48, 
R. 9, W. has witness standing; the corner 238 S. is lost. | 


the corner—between sections 16 and 30,— 400 links 
south, and surveyed off 12 acres in the N. W. 
tion 30, 


of sec- 
“beginning at the N. W. corner of 30, thence 
8. 4° W.—14.35 chains”—etc., describing the boundary | 
of the 12 acres. What would be the legal way to find | 
the area of the N. W. { of section 30, less the 12 acres. | 

Are the decisions of the Supreme Court in Land | 


*. BK. 


Ans.—We would establish the correct N. W. corner 


Suits published in any separate volume. 


of section 30 by the “ witnesses” and the “ falling,” and 
after obtaining the correct area of the N. W. 4 of the 
To 


section by the usual method, deduct the 12 acres. 


the deed. The decisions of the Supreme Court in Land 


Suits are published only in Vols .I and II of ENGINEER- | 
ING NEWS. 


Water Works, A 


>< 
ncient and .Modern.* 


BY E. H. D’AVIGDOR. 
(Continued from page 352.) 


The tunnel was commenced in the autumn of 1569, 
having been sublet to a local contractor; this man un- 
dertook the work without being by any means equal to 
the task. He never put enough men on, used ordinary 
gunpowder only for blasting, and neglected anything 
beyond the usual rule-of-thumb precautions for short 
tunnels. Finding his progress so unsatisfactory, that, at 
the rate at which he carried it on, the tnnnel would 
have taken six years to complete, Mr. Gabrielli took it 
out of his hands and attempted to continue the work 
by day labor. At that period, 1870-71, the demand for 
labor generally, and particularly for miners and quarry- 
men in Austria and Hungary was enormous; railways 
were being taken in hand in every part of the country, 
and local labor which in South Austria and Hungary is 
quite insufficient even for ordinary requirements, owing 
partly to the sparseness of the population, but still more 


to their ingrained and insurmountable objection to any- 


thing except desultory work, had to be very largely sup- 


ligent observer is, that with very few exceptions, proces- | 


ses of manufacture are most inadequately represented. | 


We find here and there throughout the vast area cov- 
ered by the Exhibition samples of raw material, and in 


other places finished products, but very seldom do we 


tind the two brought into juxtaposition, separated only 


ry the various stages of the processes by which the one 


s transformed into the other. To give a true and per- 


fect representation of the present state of national indus- 


t | this 


ries and manufactures should have been carried 
out in this exhibition, and we are glad to find that Gen. 
Norton is energetically moving to have American indus- 
tries and manufactures represented in this complete 
manner at the next International Exhibition at Paris in 


1878—a scheme which he was the first to propose, but 
As 


mentioned elsewhere in the News, Prof. Blake has ini- 


failed to carry through at the present exhibition. 


tiated this scheme 


Colle 


in the National Museum Geological 


ction, but through failure in intelligent co-opera- 


tion on the part ef many of those to whom he applied for 


exhibits, the idea has been so far but partially carried out. 
American engineering, as a whole, is insufficiently ex- 


ibited either | 





Gen. Norton is also interesting himself in obtaining 


proper representation of our profession at the Paris Ex- 





position of 1575. 


It seems to the writer, that the Am- 


erican Society of Civil Engineers, and the 


Institute of Mining Engineers, the two representative 
‘ rt 


ocieties of the country, should combine their forces and 


plemented by heavy draughts on the frugal, industrious, 
and ingenious population of Northern Italy. These 
men come into Austria in the spring in numerous gangs, 
and invariably return to Ttaly with their savings in the 
autumn ; it is very difficult to induce any of them to re- 
main to face the severe winters, when ordinary railway 
work must necessarily be suspended for several months, 
and in fact hardly any masonry is ever executed between 


November tst and March 31. Even the miners gener- 


| ally decline to remain during this period, and the few 


y government or by private effort, and | 


American | 


endeavor, in the interests of American engineering as a | 


whole, of American industries, and American manufac- 
tures, to secure from Congress during the coming session 
an appropriation sufficient to show, by means of care- 
ully executed drawings, models, etc., a representation 
f our nation in those directions as nearly perfect as 
possible, and in the manner shadowed forth in the pre- 
eding remarks C, J. Moore. 
> - 
Correspondence. 
FuLton, Mo., Oct. 2, 1876. 
EDITOR ENGINEERING NEWs:—The falling of the 


line between sections 19 and 30, T. 48, R. 8, 





W., sth P. | Engineers and Architects, December, 1875 


who were persuaded to stay in Austria find constant 
employment at very high prices on the railway works 
everywhere. It was absolutely necessary to push on the 
Kaiserbrunn tunnel winter and summer, day and night. 
On the other hand the Italians had an immense objec- 
tion to working in the confined section of the aqueduct ; 
they were used to piecework in railway tunnels, where 
after the first drift they could stand upright and had 
better ventilation and plenty of room. It was found 
quite impossible to keep a number of good gangs to- 
yether in the remote cold valley of the Schwarzau to 
work in a narrow cramped tunnel. In this predicament 
the contractor applied to the Austrian War Office for the 
services of a detachment of the Imperial Engineers (sap- 
pers), who were at that period being drilled in the use 
of miners’ and quarrymen’s tools, and in blasting with 
dynamite, This request, supported as it was by a peti- 
tion from the municipality, was granted, although on 
onerous terms to the contractor, who had to pay about 
12s. 6d. per yard of stuff excavated, to consent to a con- 
siderable increase for all leads above 20 yards (amount- 
ing in fact to about ‘4d. per yard moved per yard run), 
to erect substantial barracks for the officers and men, to 
supply all plant, material, fodder for the horses, etc., 
and finally to take all responsibility as to the result upon 


himself. The detachment, which at first consisted of 


but one company, was gradually increased to 213 men. | 


They commenced work on the 14th of January, 1871, 
and pushed it on witn great energy and endurance. In 
May of the same year 400 yards were driven, and the 
contractor, who had up to this period continued to em- 


* A course of papers delivered at the Austrian Institution of 


im 


and January, 1876. | 





November 4, 1876. 





sections of the tunnel, made arrangements with the Im- 
perial Engineers to execute the whole of the work. Ex. 
actly one year later, on the 4th of May, 1872, the whole 


| of the tunnel was driven, and all the sections had been 
| joined without any divergence or mistake in the line. 


Altogether 2100 yards were driven by the Sappers in 
twelve months; but it must not be forgotten that they 
were constantly supported by a numerous body of I tali- 
ans who ran the stuft out, erected temporary bridges, 
made the roads up, and in fact did all the odd jobs in. 
separable from so large an undertaking. 

The explosive material used for blasting was exclu- 
sively dynamite, and its use was found to be much more 
economical and much safer than that of gunpowder. 
The cartridges were composed of 70 percent. of nitro. 
glycerine, and 30 per cent. of neutral substances, mostly 
sawdust ; they were g-10 inches in diameter, and from 
1 inch to 4 inches long. The cost of the dynamite car- 
tridges was about ts. 10d. per pound, English, and the 
weight of each was from 2 to 5 ounces, according to 
length. The ordinary Brickford’s patent cord was 
used for ignition, except in wet places, when the cord 
was surrounded by a coat of gutta-percha. At a later 
period a capital effect was produced by the use of elec- 
trical apparatus for firing a series of boreholes simulta- 
neously. _It would take up too much space to enter in- 
to all the details of the interesting experiments on the 
use of dynamite which were made in the course of the 
work and the results of which were carefully noted by 
the Imperial as well as by the contractor's engineers - 
they may be reserved for a future occasion. But two 
points must be mentioned. Dynamite is very liable to 
freeze, and when frozen is extremely brittle, and there- 
fore liable to explode ; a special hot-water apparatus 
was therefore contrived to thaw the frozen cartridges, 
and in the winter a responsible non-commissioned offi- 
cer was charged with the special duty of seeing that no 
frozen cartridges were sent into the tunnel. Again the 
immense advantage of dynamite for fissured rock was 
ascertained beyond the possibility of a doubt. In such 
a material the gasses developed by the explosion of gun- 
powder frequently escape through the cracks, because 
the ignition of the gunpowder is not instantaneous ; the 
effect of a shot is, thetefore, often almost mz. Dyna- 
mite, on the contrary, explodes instantly, and works in 
a complete sphere, of which the cartridge is the centre ; 
the gasses have no time to escape through the cracks, 
and the effect produced is proportionately greater. The 
advantage of using dynamite in wet places is too we!! 
known to need explanation. A well greased cartridge 
exploded in a bore hole plugged with water, produces as 
much effect as if it were in the driest rock, and had a 
clay tamping. Although the heaviest portion of the 
work was finished as above described in May 1872, 
much still remained to be done. The floor of the tun- 
nel had not been carried down to the full depth every- 
where, since before the junctions were effected all the 
drifts had been driven with a rising gradient to get rid 
of the water; the excavation of the few inches still re- 
maining was a tedious job, and had to be done by day- 
work. In some places considerable springs were tap- 
ped; here recesses in the tunnel were blasted out. and 
an apron of masonry constructed in front of them, form- 
ing a little reservoir or basin, from which the spring 
water overflowed into the tunnel. And the most diffi- 
cult part of all was the connection of the upper end of 
the tunnel with the Kaiserbrunn spring itself. For of 
course the invert was at this point (Station O) consider- 
ably lower than the existing bottom of the spring; the 
blasting and excavating to withina few feet of the 
spring was done in open cutting from 16 feet to 30 feet 
deep, and three portable engines, of a combined power 
of forty horses, were used to pump out the water with 
Woodford’s centrifugal pumps. This work was done, 
and the masonry canal constructed in the summer of 
1872. : 

The portion ac having been at last completed, the 
work in the very body of the spring had to be com- 
menced, and as it was found impossible to tap the spring 
at a higher point and get rid of the water by a tempo- 
rary cut, a large shed was erected over the whole place 
to protect the men from the inclemency of the weather, 
and the engineers proceeded to bore holes in the floor 
of the rock under the rapidly flowing water and to 
blast it out with dynamite. On this occasion the enor- 
mous advantage of electrical ignition was evident, as by 
firing 10 to 12 holes at once an immense surface was 
started, and the debris could be removed very much 
more rapidly than if the firing had taken place by the 
ordinary methods. The sappers worked in gutta-percha 
boots which reached up to their thighs, and the temper- 


| ature of the wate: being seldom above 4o deg. and often 


down to 38 deg., they had to be relieved every two 
hours. As soon as the excavation was completed a 
cofferdam was erected across the square forming the 
plan of the reservoir, and the water pumped out of one- 
half, while that in the other was carried off through the 
completed canal. Thus the masonry of ashlar was rap- 
idly run up, and in the course of the winter and early 
spring was carried above the water level. ‘The crack 
through which the water escaped from the rock was 
further excavated and enlarged, which led to the discov- 
ery of a cavern running some 60 ft. back into the rock; 
this was also enlarged and partly lined with aprons of 


| masonry to prevent the water escaping through small 
| ploy such Italian miners as he was able to get on other | 


cracks in the rock itself, and thus formed a “ort of inner 
reservoir or catch-water basin. 


(To be continued.) 
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APPRENTICESHIP AND INDUSTRIAL 
SCHOOLS. 








The present practice in large machine shops is not 
Where 


a large contract for machines of any kind is taken, ora 


favorable for the education of master workmen. 


number of parts have to be made, the aim is to have as 
much done by the machine tools, and as little by hand, 
as possible, reducing the amount of fitting-up to a 
minimum. For example, in gun work, the parts of one 
arm are interchangeable with those of another of the 
same pattern; the same thing is true with good sewing- 
machines, and in fact with all the articles which 
produced in- quantity. The forgings as far as possible 
are made by dies, the drilling and turning, the planing 
and shaping are done on machines arranged with stops 


are 


and guides, and tested by gauges, so that no careful 
Then 
the use of milling machines enables one to produce sur- 


attention is necessary after the tool is once set. 


faces more or less irregular, which would once have been 
roughed out as well as finished by the file. Indeed 
much of the filing is done when the object is clamped 
in a templet or form, so tnat it must be perforce brought 
to the desired shape. 

The ordinary workman then may tend a lathe or 
planer, or may file at a vise, repeating the same or simi- 
lar processes for months, earning fair wages and turning 
out an immense amount of work, as he naturally 
acquires a certain amount of dexterity in a specified 
operation. Even the fitter assemLles the same pieces, 
ind goes through the same manipulations from day to 
day in one narrow round, 


dies. make the templates and 


There is employment for a 


few men who sink the 
gauges, lay out the work in the beginning, and repair 
such tools as require it. Boys are put at work tending 
screw and nut machines or lathes where the operations 
are entirely mechanical. Where then, among the hun- 
dreds of men often employed in our large shops, will 
you find a sufficient number of boys who are so em- 
ployed as to have any instruction in the rudiments of a 
machinist’s trade, or any probable chance of learning the 
different ways of manipulating iron, steel and wood, 
A suffi 
cient number we mean, to replace the men who from 


from the raw material to the finished product? 


time to time retire by reason of old age or other disa- 
bility. 

One of the smaller shops, where a considerable variety 
of work is undertaken, offers much better facilities for 
the young learner, but, even here, boys under gprtematic 
and definite instruction are not so frequently to be found 
as is desirable. The system of apprenticeship seems 


The old-fashioned 


seven years term, which our elders had to serve, and 


almost to have gone out of vogue. 


which gave ample time for the pupil to become a thor- 
ough and skilled workman, was much too long for our 
restless American youths, and even the short period of 
three years, scanty time as it is for accomplishing any 
good result, seems long to the shop-boy, when he might 
be tending a machine or working at piece-work for him- 
self in such establishments as we first referred to. 

The attention of many has already been directed to 
this matter; a New York paper lately said :— 

“All who have given thought to the subject are aware 
of the extent to which al] trades and occupations are 


drifting into the control of large business concerns, and 


how entirely the system of apprenticeship has died out. 
We know how difficult it has come to be for a boy to 
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ber of apprentices is less than one-fourth of the number 
required to keep even the present inadequate supply of 
of skilled labor, and unless this adult monopoly can be 
broken up there is little hope in our country’s future 
except in industrial day schools, in which all the indus 
trial arts can be more thoroughly taught than they are 
in the usual demoralizing and unscientific training of 
apprenticeship.” 

Such schools we'can have, and indeed a beginning in 
this direction has been made in this country. In Europe 


| systematic instruction of this kind has been carried on 


acquire thorough training in, and mastery of, any | 


recognized mechanical occupation.” 

Even if some improvement of the existing condition 
of things could be brought about within the shop, we 
are met by another and quite different obstacle in the 
Trades-unions and their exactions. Among other re- 
strictions which they seek to enforce and which they 
generally succeed in carrying out, is one limiting the 


number of apprentices which shall be employed. The 


object is of course to keep up wages by diminishing the | 


amount of material from which the employee can draw 
his supply. The editor of the Co-operative Fournal 
of Progress, of Louisville, Ky., reputed a careful and 
cautious statistician, says: —‘‘ The selfish action of 
trades-unions is making a crue] war upon posterity, by 


prohibiting apprenticeship to a degree dangerous to our , 


country.” He further illustrates this pomt, and then 
suggests the remedy which seems to us at once feasible 
and entirely satisfactory. “In Pennsylvania, at present, 


which is probably no worse than other states, the num- 


| 


for many years. Prussia has had industrial schools in 
Operation for three-quarters of a century; the city of 
Berlin has thus constantly in training not less than 
eight hundred apprentices. The cities of Germany have 
also been working in the same way, though not for so 
long a time. In Sweden, France, Russia and Italy are 
to be found such combined schools and workshops, 
where the trade is acquired and the education carried 
forward at the same time. 

Men educated in this manner, acquainted with the 
various operations proper to their trade, and, what is 
better, informed thoroughly as to the reasons why one 
way is adopted in preference to another, well grounded 
in the principles of science, will not receive and trans- 
mit the crude notions and customs which have prevailed 
among so many artisans. That the instruction shall be 
of the best character, and eminently practical, that the 
work-room or laboratory shall be side by side with the 
With 
care and experience, the attainable results are admirable; 
the 


brings about such a saving of time that the pupils will 


school and lecture-room, is of course necessary. 


indeed, a systematic arrangement of instruction 
far outstrip any apprentices in the best arranged shops. 
What may 


work, 


be accomplished by this means, in machine 
has been shown to many of our readers, at the 
Centennial Exhibition, by the exhibit of the pupils’ 
work from the Imperial Technical School of Moscow, 
displayed in Machinery Hall. A young man who has 
performed understandingly the various tasks whose re- 
sults are here to be seen, is well qualified as a master 
machinist. 

Not to dwell on this important subject at too great 
length, we will postpone until next week an abstract of 
Suffice it 


to say that should each state or large city see fit to es- 


the course of training in this Russian school. 


tablish such schools, the common people, when once they 
understood the aim, would willingly give for their sup- 
port the taxes which they now grudgingly are obliged to 
pay towards the purposes of higher education in our 


high schools. 





Elevation of Lake Michigan for 1876.’ 

MONTH. Max. Min. Mean 
January 1.80 | 0.60 | 1.26 
February 2.50 | 0.40 | 1.55 
March. 2.33 | 1.30 | 1.87 
April 2.90 | 1.37 | 1.92 
May. 3.50 | 1.90 | 2.68 
June 3.50 | 2.60 | 3.05 
July . 4-20 | 2.80 | 3.43 
August 3-70 | 3.00 | 3.38 
September . ‘ 3-70 | 2.50 | 3.31 
October 3-70 | 1.60 | 2.63 
Year (thus far). 4.20 | 0.40 | 2.50 


Werekty Means (Jury, AuGust, SEPTEMBER, OCTOBER.) 
Week ending July 8. 3.20 
a = ye -3-59 
“ “ “ 23 3.44 | 
“ “ «© 29 3.34 
a. 3-47 
“ “ “33 3.32 
“ rn “ 19. 3.47 
* = Se NG ih tinker eictkchwetewenns 3.30 
- © =Sept. 2....... 3-30 
” 7” ™ Gives 3.41 
me i ence ee 3-45 
ee 3.30 
* * _ a 3.18 
* * Gey a 2.06 
7 . “= 2.65 
= . = ae 2.50 
= - an 2.60 


*Above “Chicago Datum,” which is 1.805 below the mean 
ater of last 22 years, 





‘a 

The unusual hight of water this year has been re- 
ferred to in previous issues (Sept. 2d and July 29th). 
The water has receded about .8 ft. since July but is still 
-7 above the average for October for 21 years. On 
Oct. 14, 2a. m., the waves were reported as running 
12 feet high, by the crib keeper: this was probably the 
severest storm of the year as more destruction or wash- 
ing away of shores took place than during the whole 
year beside. Whether occasioned by high water or 


‘plates which illustrates very fully the practice 





WD 
other causes it has become quite nt tl the us 
protection hitherto relied on for our shores; \ etties 
or spurs at right angles to the shore spaced apart by 
about three times their length, have quite failed, the 
deposits between being carried away and the shore at- 
tacked as fiercely as in places where they do not exist 


} 


This problem* which was supposed settled by the expe- 


rience of the Illinois Central Ry. Company, who hay 
had a long extent of lake shore to protect tor the pa 


uncertainty than 


20 years, is again in a greater state of 
ever, and it is quite doubtful if anything is reliable ex. 
cept heavy works, parallel to the shore, of double rows 
of piles filled in with stone in depths of less than 8 feet 
and of crib-work in greater depths. This is quite ex- 
pensive and some comparatively cheap method for se- 
curing our shores permanently is now a greater des 
eratum among riparian property holders than ever. 


WE are pleased to see the prompt response from the 


engineering and medical professions which our new 


enterprise in re-publishing such a valuable and 


work 


eliciting. 


€ Xp ni- 


sive as Latham’s “Sanitary Engineering” is 


Already our subscription list is very mate 
) t 


ally increased and we have no doubts as to the result 
Such an undertaking has never before been attempted 
in technical journalism, but knowing the desire which 
exists to get access to this class of books, and which is 


debarred by reason of the great expense, we feel certain 


that the above professions will liberally sustain us in 


our efforts to bring such information to t 
trifling cost as we are now doing it 


Ovuk friends will please to bear in mind that no ad 


tional charge has been made for “Sanitary | 


ngineering, 
ilthough a great many expensive tables and illustrations 


have to be got ready as rapidly as we can prepare them 


we propose in fact to present a ftvelve dollar book of 

genuine value to all our readers, in addition to our usua 
] } } } 

weekly paper; we hope our subscribers will make an 


extra effort to bring our paper to the notice of all thei: 


friends and so encourage us to attempt even greate 
things than we yet have done in engineering journalism 

THE materials used in the construction of sewers are 
bricks, tiles, stone, stoneware, asphalte, cement, con- 


crete, iron, and timber. These will form the subjects of 


a pretty long chapter in our publication and we invit: 


We 


ewerage 


relation to them 


the 


will give us descriptions of the methods adopted in this 


immediate correspondence in 


hope that parties interested i ubject of 


country in the manufacture and use of the above 


mate- 


rials and by this means assist in making our subject one 


of 


great interest to a large range of readers 





THE AMERICAN BRIDCE COMPANY'S 
ALBUM OF DESICNS. 





We are in receipt of this handsome collection of 
of the 
American Bridge Co., and the numerous special feat- 
ures of construction which they have so successfully 
introduced, we may say, to give American Bridge Engi- 
neering much of its distinctive features as a national 


system, and toward which foreigners in this Centennial 


year have exhibited nothing but admiration for its 
graceful simplicity, and economy as compared with their 
own structures. 

The American Bridge Co. are too well known for us 
it to say 
that a majority of the large bridges of the country have 
been constructed by them, both the Mississippi and the 
Missouri rivers being almost exclusively spanned by 


to speak extendedly of their works. Suffice 


their structures. 

The album itself consists of about 40 pages, 15 4x 
20% in., of which there are 7 pages of text and 28 full 
page plates, with several perspeetive views. 

We learn from the Album that the construction of 
railway bridges on an extensive scale was commenced 
by A. B. Stone and L. B. Boomer, in Chicago, in 1851 
Subsequently this firm was merged into the present 
company of which P. B. Stone is President and H.A 

*The jetties or spurs were successful with the abov« company 


for about 17 years, but during the — 3 have failed them quite 


entirely. This may however be due to the construction of ihe 
government breakwater, against which the prevailing winds 
and waves strike at an angle and accumulating force as they 


move southward shear off the end to impinge directly against 
the shore. The jetties or spurs however have failed afl the way 
up the shore during the present year, in greater or less degree 
so that the causes are not wholly local. 








355 


Rust, Vice President and General Manager in Chicago, 
the place where the works are located. The company 
own 32 acres of land well located at the city limits, near 
the tracks of the Pittsburgh & Fort Wayne and the 
Michigan Southern railways. Side tracks aggregating 
2 miles in length make available the numerous railway 
connections at this point. 

The buildings are as follows: — Machine shop, 84’x 
420’; Hammer shop, 60’x140’ ; 


, Blacksmith shop, 80’x 
140’ ; 


Foundry, 80’x14o’ and 50’x115’; Pattern shop, 
4o’x80’, and miscellaneous buildings, all supplied with 
proper plant for the work in hand. 
here we believe the company possess the only adequate 
plant in the country for dealing with pneumatic sub- 
structures. 

he company are at present engaged on structures in 
15 States, employing over 1000 men. 
length of railway and highway bridges thus far con- 
structed is about 239,000 ft. or more than 45 miles. The 
data in regard to their structures is presented in a large 
table. 

Among the most notable structures now in process of 
construction is the Poughkeepsie Bridge, and the Point 
Bridge at Pittsburgh, Pa., illustrated in our issue of 
July 8, and chiefly interesting as an example of a new 


, quiries which have been received from all parts of the 
| country, the great interest taken in it by foreign engi- 
Beside the plant | 
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opening directly back of the jets through which flows a densation. Working at an initial steam-pressure of go 
current of water of 30 to 40 ft. per second, carrying | lbs. Mr. Newton calculates they will give a net dis. 
excavated material and water to the surface through | charging pressure of at least 270 lbs. or an inital velocity 
at the nozzle of 200 ft. per second. 

The two vacuum cylinders are placed on the stern of 
the scow, one on each side of the well-hole, 4 ft. 9 in 
apart. They are 5 ft. internal diameter, 5'% ft. high 
The cyl- 
inders are of 6 in. wooden staves with cast-iron heads. 
with an iron pipe of 400 sq. in. area, elliptical in section, 
connecting them near the top, over the well-hole. From 
| the upper side of this pipe a vacuum chamber 30 in. in 

diameter and g ft. high projects. To the under side of 


the vacuum cylinders and out through horizontal piping 
to a dumping scow or to any desired distance inland, | 
and you have the essential ideas; viz., a powerful jet to 
excavate and a swift current to transport to a distance | 
the excavated product. | inside, each with a capacity of 117 cubic ft. 


The present article is suggested by the numerous in- 


neers visiting this country, many of them having visited 
Chicago with the purpose of viewing the one in opera- 





The aggregate | 


and useful type of rigid bridge for long spans, and reflect- | 


ing much credit on its designer Edward Humberle. 

Of the Poughkeepsie Bridge we shall give further de- 
tails in a future number. 

[he LaCrosse Bridge, at present under way, illustrates 
he capacity of this company for quick work. It con- 
ists of five 150 ft. spans; extending from the Wisconsin 

shore to Minnesota Island and of two 164 ft. spans, one 


250 ft., and a 360 ft. pivot span over the main channel 


| more than confirmed all our anticipations. 


from the Island to the Minnesota shore, or a total length | 


Work was 


of iron superstructure of 1678 lineal feet. 


commenced 


middle of August, aud trains will cross the bridge 
on Dec. 1. 

The Omaha, Leavenworth, Boonville, and Atchison 
bridges over the Missouri river are well known; and 
lastly the founding of the Fall River piers, one of them 
sunk go ft. in 60 ft. of water, and a heavy tide-way, 
being an extremely interesting example of the capabili- 
ties of the pneumatic process as applied to cylinders. 


Che plates illustrate the elevation, plan and details of 


on the superstructure in the shops in the | 


| under the following heads : 


standard structures built by the company as follows :— | 


Wooden bridges ; combination, or wood and iron ; iron 
bridges ; draw bridges; viaducts; piers and foundations; 
roofs, etc. 

We believe this company have constructed the longest 
pivot spans yet built and their end adjustment is ex- 
ceeded by none in efficiency. It consists essentially of 

rew and worm gearing, worked by engine or hand-gear 
at centre of bridge. An indicator shows exactly how 
much the ends are lifted, making it practicable to bring 
the bridge under the conditions upon which its calcula- 
tions are predicated. 


this album, as 


very student of bridge engineering should possess 
it presents ina convenient form for refer- 
ence some of the best examples of American bridge 
engineering as built by this company 

Albums have been issued by other bridge companies 
which are valuable for reference, but we have seen none 
previously in which the details were shown in sufficient 
size to give a comprehensive idea. We are sorry 
there are no scales on the plates by which to measure 


the dimensions. This is probably an oversight. 





NEWTON’S HYDRAULIC DREDGE. 





We remember no recent engineering invention that 
has been so bold a strike forward, so radical a depature 
from established methods, withal based on principles 
the 
Nearly all the improvements of the present day 


} 


well known, as that indicated by 


article 
are mere matters of detail. modifications of ideas previ- 


ously in use for a similar purpose, and it is seldom that 


we see elements combined to accomplish results in a 


manner radically different from existing devices. 


The wonderful results accomplished m disintregrat- 


ing and removing material by “ hydraulic mining,” i. e., 


the employment of jets of water under considerable 
heads, directed against a vertical face or slope of earth, 


is well known in mining districts ; imagine jets of water 


under varying pressures up to 300 lbs. per sq. in., direct- 


} 


the bottom or | 


ed against 





| bers of Georgia pine running longitudinally and trans- 


| At the bow on the left hand comer a heavy vertical tim- 
that | 


| wide area when dredging. 


heading of this. 


vench to be dredged, a pipe | 


tion, and the construction of a new and powerful 
dredge for the Texas Hydraulic Dredge Co., for opera- 
tion in and about Galveston harbor. 

In our issue of April 22, we gavea digest of the prin- 
ciples involved together with a description of the first 
dredge constructed under Mr. Newton’s patents for Mr. 
O. B. Green, Contractor, in this city. In the issue of 
May 27, we gave a farther and more detailed descrip- 
tion, illustrated by a cut, with an account of its practi- 


cal operation. Our views then, as may be inferred from 


| the articles referred to, were exceedingly sanguine as to 


the value of this improvement, and the practical opera- | 
tion of the dredge during the summer and autumn have 
As was to | 
be expected, its operation has suggested and necessitated 
changes and improvements, but the result of the sea- | 
son’s work has confirmed our statement of April 22;— | 


| This dredge appears to solve the problem so long de- | 


sired, of an efficient and cheap mode of dredging that | 
must prove of great value, combining as it does, strength, 


simplicity, efficiency and economy of operation and re- 

pairs, with capacity to raise and convey by one operation, | 

far in excess of the most costly dredges now in use. 
Without reviewing the results obtained by the old | 


dredge and the principles involved in its construction at 


greater length, we think a description of the dredge 
now constructing at the Vulcan Iron Works in this city | 
together with the results expected, based as they are on 
previous experience, will be sufficient to make its con- 
struction intelligible and bear out our statements as to 
its efficiency. 


The essential parts of the machine may be embraced 
1, a wooden hull, 80x30 ft; 
2, two boilers for supplying steam to the vacuum cylin- 


ders and the pumps; 3, a Blake pump for supplying the | 
jets and water for condensation; 4, the two vacuum 





cylinders, operating in a manner similar essentially, to 
the Nye pump, the valves however being modified for 


this special work; 5, the telescopic section pipe with its 
jet attachment; and 6, the discharge pipes, etc. 


The hull is to be built by the dredging company at | 
It will be 80x30 ft. by 8 ft. deep | 
over all, with scow bow and perpendicular sides and 


Galveston, Texas. 


stern. The bottom will consist of strong 12x12 in. tim- 


versely and notched together so as to make a close and 
very strong rectangular framing to which the bottom 
planks are spiked, the sides and ends are wholly com- | 


posed of 9x9 in. Georgia pine timbers. Extending from | 


the stern of the boat on the centre line 25 ft. is a 


| well hole through which the dredge pipe is operated. 


ber or spud slides in girders, to anchor the boat and 


furnish a point about which to swing the stern overa 


The two boilers are placed in the hold somewhat for- 


ward of the middle, two feet on the left of the centre 
line of the boat in order to balance the discharge pipe | 
on the right. 
ft. shell; three flues, 


one 15 in. and two 13 in. diameter, each 10% ft. long; 


These boilers are each 16 ft. long, and 6 
fire-box £x5 ft. and 4% ft. high ; 


64 tubes, 31% in. diameter and 16 ft. long ; dome, 4xq ft., | 
the of the 
drum 20 in, in diameter; and two stacks 28 in. in diam- 


domes two boilers being connected by a 


eter and go ft. high. The boilers are of the return- flue 

type, containing 1,229 ft. of heating surface each, tested 

to 150 lbs. and _ calculated to run at 100 Ibs., and made | 
by the American Boiler Works of Chicago. 

The Blake Duplex pump is placed on the centre line 
between the boilers and the well. The steam cylinders 
are 24x24 in. and water cylinders 12x24 in., working np 
to 120 strokes This pump supplies the | 
three inch excavating nozzles, and the water for con- 


per minute. 


| tion in the absence of other forces. 


| densation. 


| eration down through the well to the bottom. 


this is attached a large ball-and-socket or spherical 
joint to which the suction pipe is connected thus giving 
it auniversal movement. This joint is tapped and con- 
nected with the Blake pump, thus giving a water bear- 
ing rendering the rotation or inclination at any angle 
of the suction pipe extremely easy. The suction valves 
are placed inside the cylinder. They are of the com. 
mon flap type, of wood seating on a steel ring mounted 
in a groove and riding a rubber pipe or rope which 


| gives a tight joint and at the same time allows the ring 


to adjust itself to the valve-face. The valve itself is 


hinged to top of the cylinder by a stuffing-box hinge 


| provided with an extended handle by which the motion 


of the valve may be watched, and operated by hand 
The lowe: 
head is so shaped as to give a discharge below the level 


should it become clogged from any cause. 


of the staves, the two discharge pipes connecting at a 
point beyond the well, forming a Y, and valves opening 
outward, so constructed as to be moved externally are 
placed just outside the cylinders. These valves give a 
clear opening of 18 inches, and are hung in a plan 
slightly inclined to the vertical so as to seat by gravita- 
The cylinders are 
filled and discharged alternately, one discharging from 
the direct pressure of the steam on the contents until 
they are entirely forced out, the steam in the other be 
ing condensed thus producing a vacuum which is con- 


stantly maintained during the filling at from 22 in. to 


26 in. The distribution of water for condensation is 
effected by a Barker wheel attached to the top of the 
cylinder and supplied with water from the Blake pump 


| This wheel has four arms 22 in. long of 1 in. pipe 


with & in. slits on the upper side, inclined in such a 
manner as to rotate the wheel from the reaction of the 


issuing sheets of water. These sheets strike the under 


| surface of the top cylinder head thus making it serve 


the purpose of a spring-board. The admission of the 
steam and condensing water is effected by two rotary 
balanced valves geared together and operated by a small 
auxilliary engine, entirely independent of the other mz 

chinery, the speed of these engines being regulated at 
pleasure, as circumstances may warrant. These valves 
are exactly alike, one being used for water and the othe: 
tor steam. A brief description of one will be sufficient 


, It is in reality a double valve, cylindrical, or rather 


slightly conical in order to seat closely and provide fo: 
wear, mounted in a box containing the ports; a dia- 
phragm both in the cylinder and box divides it into two 
parts; each part has four rectangular ports placed go 
apart all opening into a common chamber about the 
spindle, which chamber connects with a pipe leading to 
the vacuum cylinder. The rectangular ports in the op- 
posite ends of the cylinder are so placed that the rota- 
tion of the valve successively by eights of the circumfer- 
ence gives a passage alternately to each end of the valve 
and admits water alternately to each cylinder for con- 
The same duty is performed in reference to 
A slotted disc 
keyed to the steam-valve shaft and bolted to the face of 
the gear, allows of any degree of lead or lap. The 


the steam admission by the other valve. 


| movement of the valve is practically instantaneous, be- 


ing effected by an ingenious arrangement of gearing 
and levers which we have not space to describe. As 
before stated this movement is \% of a revolution, the 
time being regulated at pleasure. 

As before stated the suction pipe is attached to the 
water-bearing spherical joint, and extends, when in op- 
It can 
be swung forward and lifted clear of the water in the 
well if desired. This pipe is of wrought-iron, telescopic 
composed of two sections, the upper being, 16 ft. long 
and 21 in. in diameter, the lower 15 ft. long and 23% 


in. internal diameter. At the bottom is a cast-iron 
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mouth-piece, opening on one side, to which the jet-pipes 
are attached, one being led under the bottom and one 
on either side, the nozzles discharging about 18 in. in 
front of the mouth-piece. The two side jets are adjust- | 
able, being set at any angle according to the nature of | 
the work. Water is conveyed from the force pump by 
a horizontal 5 in. pipe to near the suction pipe, a heavy | 
rubber hose, 10 or 12 feet long, turning the angle and 
providing for the descent of the telescopic section, con- 
necting with a vertical § in. pipe, attached to the lower 
section, said pipe joining the three nozzle pipes. The noz- 
zles themselves are each an inch in diameter, shaped to | 


the contracted vein and provided with a thin steel dia- | 
phragm inserted through a helical slit of very sharp 
pitch, thus riffling the issuing stream or giving it a ro- 
tary motion which is supposed to increase its efficiency. 
This stream issues with a velocity of at least 200 ft. per 
second, which is sufficient to tear clay to fragments and | 
readily disintegrate shale and slate rocks. The disinte- 

grated material is carried in suspension by the stream | 


ascending the suction-pipe to the vacuum cylinders | 
which are alternately filled and discharged. The vac- 
uum cylinders provide for a practically constant or 
steady flow. 

The discharge pipe 18 in. in diameter runs from the Y 
previously referred to along the right of the centre-line 
to the bow where a second spherical joint is attached. 
A second pipe 80 ft. long is attached to the joint sup- 
ported by iron guys from the top of a 50 ft. mast, set 
raking so as to bring its top directly over the joint. This 
pipe is capable of swinging through an arc of 180°, The 


discharge may take place into dump-scows or upon the 
land, through pipes or sluices, probably to any desirable 
distance, E 

Swinging about the spud in the bow a wide strip may 


be covered and a considerable distance backward and | 
forward by the swinging of the telescopic section in the 
weii, the rotation of this section, raising, lowering, in 
fact all the motions of which it is susceptible is effected 


by means of chains and winches properly disposed, 
The dredge is capable of working in 23 ft. of water and 
lifts the material ordinarily to 9 ft. above water. In 


dredging sand or similar material, a suspension of oper- | 
ations, causes the materials to settle around and in the | 
suction-pipe, making it impossible to again start from | 
absence of water. To provide for such a contingency | 
a pipe turns up just inside the mouth piece which can | 
be opened by a valve, throving up a stream inside the | 
suction pipe near the side, agitating the sand to such an 
extent as to provide ready passage for the suspending 
water. 

We think the operation of the dredge can be readily | 
inferred from the foregoing description. The material | 
sent through the dredge of Mr, Green, which was of ¥ | 


| 
| 


the capacity of the one now in operation, and much less | 
powerful, relatively, consisted of from 25 to 40 per | 
cent. of suspended material buik for bulk. The same 
dredge in average work has repeatedly given a product 


of 4 cu. yds. per minute measured in the hopper. Stones 


as large as could pass the valves readily pass through, 
one of several which we saw having weighed 39 lbs. 
The present dredge is calculated to work 20 cylinders 


full per minute, or taking the net available capacity at 
100 cu. ft. per cylinder, 2,000 cu. ft. of mingled water 
and material or at the lowest estimate 500 cu. ft. of 
material, equal to 18.5 cu. yds. per minute, I,III cu. 


yds. per hour or more than 11,000 yds. per day of 10 
hours. The superior limit would be nearly 18,000 yds. 


per day. These figures are fully warranted by the ex- 
perience with the dredge already constructed. 
Running at its maximum a combustion of 1,200 Ibs. 


of coal per hour is anticipated. To operate the dredge 
requires the labor of four men only. The dredge com- | 
plete would cost about $12,000 in Chicago, or about 
$15,000 delivered and set up at Galveston. It will be 
in operation by Dec., when we expect to give full results 


which we anticipate will be as gratifying as we have 
anticipated. 





Surveying Legislation. 


To the Editor of ENGINEERING NEWS: 

Two circulars have been issued by the surveyors of | 
Ford County to the county surveyors of Illinois, sug- | 
gesting that an effort be made to induce the next Leg- | 
islature to amend the laws relating to the office of County | 
Surveyor. I have no doubt that all will agree that leg- 


| laborer. 


ENGINEERING NEWS. 


islation is needed but I think it would be much better. 


to discuss the matter through the columns of ENGINEER- 
ING NEWs than by a private correspondence among 


| county surveyors. I would like to hear your views with 


regard to what legislation is needed. 

To my mind the greatest difficulty to deal with is the 
lack of competent surveyors, and the disposition among 
land owners to employ any surveyor that will work 
cheap. F. 

Can any one of our readers inform us why the busi- 
ness of land surveying has always been subject to the 
paralyzing influence of legislative interference? A phy- 
sician, having taken his degree may hang out his sign 


| wherever he chooses; he has all mankind for his field, 


and according to his success as years advance, so do his 
fees increase, with no one but patients, (or their surviv- 
ing friends) to question their reasonableness. A young 
man after a very short period of study in a lawyer’s of- 
fice is admitted to the bar, and according to his talents 
and energies, advances more or less rapidly to a promi- 
nent place in his profession, his fees increasing with his 
upward progress in a most wonderful ratio. An arch- 


itect may go where he chooses, and it never occurs | 


to him in choosing a location for an office, to inquire 
what he may charge for his services or where he will 
tind bondsmen to ensure his clients against loss by his 
mistakes or carelessness, or ignorance. And so it is 
with merchants and tradesmen, they have the world for 
a market and only the questions of supply and demand 
to study in regard to the prices of their wares. 


The doctor's patients may die, or be rendered miser- | 
| able for the balance of their lives by reason of his igno- 


rance; the lawyer may subject his client to great loss 


| and annoyance by reason of his incapacity or neglect, 


and the architect may bungle his work from foundation 
to roof, or by gross ignorance cause his client great ad- 
ditional expense; but in none of these cases does the 
state legislature interfere to punish or prevent similar 
recurrences. But when it comes to demonstrating the 
simplest problem of geometry in the process of land 
measuring, the ignoramuses who are usually sent to the 
state capitals to waste the peoples’ money and complicate 
still further the problem of government, imagine they 
are called upon to exercise their little brains over the 


proper “ regulation of county land surveyors,” and the | 


consequence is that a more illiterate, unprogressive, irre- 


| claimable class of men are not to be found in the United 


States than are engaged in the business of land survey- 


ing. ‘There are to our personal knowledge, numbers of | 


active and intelligent men engaged in the profession, 
who are faithfully and conscientiously performing the 
laborious and poorly paid duties of their business, and 
who are desirous of seeing it elevated to its proper 
rank ; with these men we are in hearty sympathy, be- 
cause we have had a long personal experience in the 
profession itself, and in addition thereto we have, during 
the past three years, had especial opportunities for 
learning more about it than usually comes under the 


notice of the ordinary observer. But the whole ten- | 
dency of legislation is to lower the status of the surveyor 
and the efficiency of his work. The demand for his la- | 
| bor is but a limited one, but his pay is fixed at a mini- | 
mum rate and he is obliged to go at the call of any cli- 


ent; his office is an elective one and is subject, not 


| merely to political changes, but to local caprice, often 


of a most trivial character, and which never waits to 
question the fitness or unfitness of a new candidate for 
the office ; the consequence is, loud-mouthed and schem- 


| ing ignorance finds more time to push its interests than 
| does honest and conscious worth and industry. 


We do not, therefore agree with our correspondent, 


| who we know as a most efficient surveyor, that “ legis- 
lation is needed.” On the contrary we want to see the | 
| business of land surveying left free and open to the 


best men; we do not believe in county surveyor’s rec- 
ords, or any of the nonsensical paraphernalia of blanks, 
etc., that the legislators and the surveyors have encum- 


bered the office with. The records are not in law or | 
otherwise worth anything as records, and the office it- | 


self is a stumbling block in the way of retorm in the 
the practice of surveying. When these can be abolished 


! and surveyors, like doctors, lawyers, and architects can 


hold their practice by force of merit, free from the asi- 
nine interference of legislatures, or the restless schem- 
ing of little politicians, there may be hope for better 
days to the profession, and land surveyors may be ele- 
vated to something better than the level of a common 
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These remarks are offered for what they are worth 
and we will be pleased to publish a limited amount of 
discussion that is brought to bear directly on the ques- 
tions at issue—the office of county surveyor itself—and 
if it is needed—what legislation will best subserve its 
efficiency. 

co ceeaiaes 
Paris Exhibition of 1878. 





From the Moniteur Industrial Belge and the Builder 
we gather the following particulars concerning the In- 
dustrial Exhibition of 1878. The French Senate has 
lately voted 6,000,000 francs toward the total estimated 
expenditure of 35,000,000 francs, of which amount 
18,000,000 is intended for the buildings in the Champs 
de Mars, 7,000,000 for those on the Trocadero, 2,000,000 
for the widening of the Pont de Jena, and 1,500,0c0 for 
the machinery necessary for construction and other 
purposes. 

The area covered will be four times that of the Great 
Exhibition of 1851, and the plan adopted is that of 
Messrs. Krantz & du Sommerard, consisting of a vast 
central building devoted to the exhibition of the fine 
arts, with great galleries on each side which receive the 
products of industrial machines of all nations, and hav 
ing large vestibules at right angles to them containing 
“objects of magnificence,” and full directions concern- 
ing the contents and map of the palace. This great 
building, galleries and vestibules is in the Champs de 
Mars, the site of the Exposition of 1867, and surround- 
ing will be placed various special buildings by different 


{nations and exhibitors in the midst of tastefully de- 


signed parks, which are connected by a new bridge 
below the Pont de Jena, with the Trocadero, in which 
are to be erected numerous other buildings, restaurants, 
cafes, and a great rotunda capable of holding to,000 


persons, also a great iron tower fora permanent monu- 


| ment to be called the Acrobite, no less than 236 metres 


| in height, to serve as an observatory and as a_ building 
| suitable for experiments on the velocity of light and the 
| fall of bodies. Facilities for getting to and from the 
Exhibition have been very carefully considered and will 
be much better than that of 1867. 

The regulations drawn up by M. Krantz comprise 40 
articles grouped under four sections, namely, 1, General, 


14 rules; 2. Special, concerning works of art, 7 rules: 


3. Concerning products of industry and agriculture, 7 


rules; 4. Administration and police, 11 rules. The 
| Exhibition will open on May rst and close Oct. 31st, 


| 1878, and will comprise buildings for the most part 
temporary. It is under the chief direction and responsi- 


bility of the minister of agriculture and commerce, but 


the preparation and execution of all projects relating to 
construction and management is under the immediate 
direction of an officer called the General Commissioner, 
and all communications relative to the Exhibition should 


be addressed, Senator, Commissioner General of the 
Universal Exhibition of 1878, at Paris. In case the 
Commissioner feels unwilling to admit an Exhibit, he 
must consult before action with a special committee fo: 
the purpose. Foreign commissions are invited to com- 


municate as soon as possible with the Commissioner 


General, either personally or through properly ap- 
pointed delegates, who shall be charged to treat con- 
cerning all questions affecting his nation, such as ap- 


plications and partitions of space, mode of installation, 
etc., and thus the Commissioner General holds no 


| direct communication with foreign exhibitors; 


all ex 
| changes of space between different nations must be 
made through him. The exhibits will be classed in 
nine groups, viz.: 1. Works of Art. 2. Education, In- 
struction, Material and Processes of the Liberal Arts. 
3. Furniture and Accessories. 4. Tissues, Clothing and 
Accessories. 5. Extractive Industries, Raw Worked 
Products. 6. Tools and Processes of Mechanical In- 


dustries. 7. Alimentary Products. - 8. Agriculture and 
Pisciculture. g. Horticulture. 

| Guarantees are given against loss that might be in- 
curred by people copying unpatented inventions, and 
the rate of storage in bond is reduced fifty per cent. 
from Jan. 1, 1877 to Jan. 1, 1879, and numerous other 
rules are laid down, most advantageous to the exhibit- 
ors. Water, gas, steam and motive power for machines 
are given gratuitously. A sum of 15,000,000 francs is 
appropriated for rewards, to be dispensed by an Inter- 
national jury. C. J. Moore. 
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BY FE. H 
(Continued from page 456.) 
The 


water, while the mean temperature of the air was about 


whole of these works were carried out in the 


24 deg., of 


6 5 deg 


g. below freezing; the shed had there- 


fore not only to be very substantially constructed, but 
constantly warmed bv artificial means to prevent the 
masonry freezing. Finally, in May and June, 1873, the 
the 


The other tunnels on the line of the aqueduct 


uperstructure and whole work 


« losed, 


was completed 


were far less remarkable. The next in length, that of 
Voslau (800 yards), was extremely awkward to execute 
on account of its passing under the most populous and 
fashionable part of that favorite watering-place, so that 
it became a matter of great difficulty to find a conveni- 
ent place tor the two shafts it was determined to sink. 
Che transport of the excavated material was rendered 
very awkward by the confined space available, the ex- 
treme steepness of the surface, and the necessity of 
using the public thoroughfares only, and avoiding the 
valuable gardens and vineyards which cover the whole 
hillside. This 


out about half its length, was executed by Piedmontese 


tunnel, which is lined with ashlar through- 
miners, first with gunpowder and afterwards also with 
dynamite. 

It would be tedious to describe the 


humerous minor 


difficulties which were met with at most of the nineteen 


other tunnels. Beyond those inseparable from the 
nature of the soil, they were all attributable to the 

nall space available at the mouths of the tunnels, the 
very limited ground handed over to the contractor to 
work, on, and the atrocious state of the devious country 


roads on which all the materials, both from the excava- 


tion and for the masonry, had to be led. The economy 
of the municipality in the purchase or hiring of land for 
storing materials or running to spoil, approached parsi- 
mony, and could hardly pay in the long run, but of 
the 


course absurd prices demanded by the numerous 


mall Janded proprietors for the most worthless plots, 
sufficiently explains a policy which might otherwise ap- 
pear short-sighted. 

In the course of this paper I have frequently used the 
word aqueduct, and have employed it in two senses, 
namely, either as an expression for the canal or conduit 
itself, or as signifying the bridge or arches by which the 
valleys and rivers. The context 


canal is carried over 


generally shows clearly what sense should be given to 


the word, and the confusion arises from there being no 


expression in English corresponding to the German one 
of *Bogenstellung,” or ‘‘set of arches,” which applies 


lly to a road, railway, or aqueduct. I must now 


iy afew words about the aqueducts of the Vienna 
Water Works in the narrower sense of the word, that is 
on the means adopted for crossing the valleys met with 
on the line 

The | 


Kaltengang at the lowe 


rincipal ones are those of the Triesting and 


extremity of the ‘‘Stonefield,” 


ulready mentioned; the Schwechat stream passing 
through Baden, the Bruhl at Modling, the Liesing 


While 
the bed of the first-mentioned resembles the torrents on 


the 


tream, and thd Mauer stream close to Vienna. 
Italian Riviera, which the old diligences used for- 
merly to drive through, jolting their unfortunate passen- 
vers over stones as big as a man’s head, and _ frequently 
upsetting—wide, generally dry, and with only here and 
there a little water meandering across the sandy waste, 
with no decided course, and all the more dangerous for 
that very reason, a// the latter flow down very clearly 
detined beds in valleys bordered by hills, whose height 
attains (and in the 


Bruhl exceeds) rooo ft. T have al- 


ready mentioned that no inverted siphons whatever are 


employed, and that from Kaiserbrunn to Rosenhugel 


the water falls by a continual natural gradient. To 
carry out this principle in its integrity, it became neces- 

iry to construct a number of flat arches to cross the 
wide, shallow streams of the Steinfeld. The most 


troublesome « 


f these bridges was that of the Kalten- 
gang, which, like all the others, is generally a harmless 


b 


stream enough, but 


“S 


occasionally after heavy rains, o1 
when the ice breaks un, brings down enormous masses 
of water which find their way to the Danube in a very 
short time. rhe 


an measure, equal to about 37 ft. 8 in. English) 


principal opening is of 36 ft. 


Austrian 
} oa 
ver, i875 


* A course of papers delivered at the 


Kngineers and Ave tects, Decer 


Institution of 
and January, 1876. 
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and has three side openings of 24 ft. The principal span 
consists of a separate arch with a rise of only 3 ft., or 
rather less than one-seventh the span, while the side 
openings have a rise of 3 ft., or only one-eighth. In 
such a situation, where the level of the 
conduit cannot be raised, and its height above the bed 
of the stream is very small, while the span must not be 
diminished in order to give the occasional violent floods 
sufficient room, the hydraulic engineer is at a great dis- 
advantage in comparison to the constructor of railways. 
Such a span would present no difficulty to a railway en- 


gineer ; he would simply erect an ordinary girder bridge. 


But it appeared impossible to construct a girder bridge | 


for the conduit over the Kaltengang, for it was neces- 
sary to keep at least 3 ft. of masonry between the water 
and the atmosphere, and also to have a continuous, 
impervious, and smooth lining for the inside. Consid- 
ering the enormous change in the length of the iron, due 
to a variation of temperature of 100 deg. Fahr., a fixed 
joint was an impossibility, and a movable one appeared 
Flat 


masonry. 


equally difficult to arrange. arches were there- 


fore constructed of ashlar The voussoirs 
were all roughly dressed to template in the quarries, 
and finished off on the work; in the principal span they 
are 4 ft. thick at the springing, tapering to 3 ft. at the 
crown. In order to carry the tremendous thrust of 
these heavy segmental arches, the piers were constructed 


of ashlar 15 ft. thick, and dimensions 


these excessive 
have certainly prevented the slightest crack or settle- 
ment in the work, The most tedious operation was the 
centering of the large span, on account of the low head- 
way, the bad ground, and the immense weight of the 


voussoirs, and cost 


It required a forest of timber, 
within a few pounds of the same price as the whole of 
the masonry itself. 

The Leobersdorf aqueduct across the Triesting is 820 
feet long, and consists of 20 segmental arches of 30 feet. 
span and 7% feet rise. The piers are all built on piles, 
as the whole bed of the Triesting consists of sand and 
alluvial deposits, which change their position during 
every flood. The principal openings for the stream in 
its normal course differ from the rest in being construc- 
ted of ashlar, while the others are brick; they are 6 fee 
wider, and the only thing remarkable about them is 
that the segmental arch is carried right through the 
transfer the thrust 


directly to the ground itself, the central pier being in 


abutment on cach side, so as to 


equilibrium between the two. 
(To be continued.) 


~>- 
American Institute of Mining Engineers. 


At the October meeting of the Institute recently held 
in Philadelphia the following resolution, offered by A. L. 
Holley, was unanimously adopted 

Whereas, The novel, wise and useful design of the 
Centennial Commission of this Institute, and its most 
judicious execution—in opening rooms in the city of 
Philadelphia, in furnishing them witha large and in- 
structive collection of maps and publications ; in organ- 
izing weekly conversaziones ; in extending courtesies to 


all engineers; in furnishing information concerning lo- | 


calities, routes, and works, to foreign guests ; in bring- 
ing together inquirers from all parts of the world; and 


the workers, managers, and owners of American ma- | 
chinery, and engineering and metallurgical works—have | 
been so conspicuously useful and agreeable to our for- | 
eign professional brethren especially, as to call forth | 


from them a universal expression of gratitude, and a 

general determination to follow the example of the Com- 

mission on similar occasions, in their own countries ; 
And whereas, The co-operation and courtesy, during 


| the period of the Centennial Exhibition, of the Centen- 


nial Commission of the American Society of Civil En- 
gineers, and of the members of that Society at large, 
with our own Centennial Commission, and with the 
members of this Institute at large, has not only facili- 
tated the accomplishment of the results referred to, but 
has led toa wide acquaintance, and promoted the growth 
of a kindly feeling between the members of the two so- 
cieties ; therefore, 

Resolved, That the sincere thanks and hearty con- 
gratulations of the Institute are tendered to its Cen- 
tennial Commission, for its valuable services to the 
guests of the Institute, and to the Institute itself, in 
promoting its objects and extending its influence ; 

Resolved, That the thanks of the Institute are espec- 
ially due to the Secretary of the Centennial Commission, 


Mr. WM. G. NEILSON, for his most thoughtful, cour- | 


teous, and laborious services to its guests and members; 

Resolved, That the Institute tenders its congratula- 
tions to the Centennial Commission of the American 
Society of Civil Engineers, not only with regard to the 


success of the work in which the two societies haae co- | 


operated, but in the belief that the acquaintance and 


invert of the | 





good feeling developed during their agreeable labor. 
will permanently establish such harmonious relation. 
and, from time to time, lead to such further CO-opera.- 
tion as will, in a still greater degree, benefit the two <o. 
cieties and the profession at large. 

The following persons having been duly propose: 
and endorsed by the Council, were then elected me. 
bers, or associates, of the Institute ; 

Honorary Member.—Richard Akerman, Stockholm. 
Sweden. 

Members.—John Bogart, Civil Engineer, American 
Society of Civil Engineers, 4 East 23d St.. New York 
City; Fred. Everett Bruen, E. M., Essex Public Road 
Board, Newark, N. J.; Robert Bunsen, M. E., Assaye; 
and Chemist, Boyd’s Smelting Works, Boulder, Col, : 
W. E. C. Eustis, Mining Engineer, Readville, Mass 


| Fred. M. Gordon, Mechanical Enginees, Ironton, Law. 
| rence County, Ohio; George N. Grey, 
| Huntington, Cabell County, W. Va.; William G. Ham- 


Ironmaster, 


ilton, Civil and Metallurgical Engineer, 30 Broadway, 
New York City.; James Armory Heorick, Superinten- 
dent Steel Department, Nashua, N.H.; R. F. Hok« 
Raleigh. N. C.; Joseph L. Hunter, Mechanical Engi- 
neer, 426 Walnut St., Philadelphia ; William Kent, M. 
E. Stevens Institute, Hoboken, N. J.; Gabriel Leverich, 
Secretary American Society Civil Engineers, 4 East 23d 
St., New York City; Oliver Matthews, B. M. E., Besse- 
merSteel W’ks, Bridgeport, Chicago, Il; F. H. Oliphant 
Jr., Superintendent Mercer Mining and Manufacturing 
Company, Pardoe, Mercer County, Pa. ; John N. Pott 
Assistant Mining Engineer, Tremont, Schuylkill Co., 
Pa.; F. B. F. Rhodes, Mining Engineer, Drifton, Jeddo 
Luzerne County, Pa.; Charles M. Ryder, Metallurgical 
Engineer, Otis Iron and Steel Works, Cleveland, Ohio: 
General Samuel Thomas, General Manager Columbus 
Rolling Mill Company, Columbus, Ohio; John Fraser 
Torrance, Mining Engineer, Montreal, Canada; Edwin 
A. Wetmore, E. M., Marquette, Michigan; John 1 
Wickes, Civil and Mining Engineer, Lowmoor Mines 
Selma, Allegheny County, Va.; Ed. H. Williams, Jr. 
Mining Engineer, Drifton, Jeddo, Luzerne County, Pa. 
John I, Williams, General Superintendent Graff, Ben- 
nett and Co.'s Works, Pittsburg, Pa.; Dr. Otto Wuth 
Chemist, Pittsburg Pa. 

Associates —Benjamen F. Chynoweth, Rockland, 
Mich. ; James B. Mackintosh, 55 Garden St., Hoboken, 
N. J.; Frederick N. Owen, Nyack, Rockland County 
N. Y.; Nelson W. Perry, School of Mines, New York 
City; Holmes E, Sadler, New Haven, Conn.; Milton S. 
Thompson, Islip, L. I., New York; F. Von Cabeen 
201 Walnut St., Philadelphia. 

Foreign Members.—Lucion Arbel, Senateur, Rive 
de Gier, Loire, France; T. Fayen, Liege, Belgium ; 
Adolphe Henry, Rive de Gier, Loire, France; Prof. 
Hans Hofer, Klagenfust, Austria; Prof. Nicholas Jossa 
St. Petersburg, Russia; Ferdinand Valton, Rue Lepe- 
letier, 20, Paris, France. 
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Publications Received. 


HANDBOOK OF MODERN STEAM FIRE-ENGINES, includ- 
ing the Running, Care, and Management of Steam 
Fire-Engines and Fire-Pumps— with IT)lustrations. 


By Stephen Roper, Engineer. Price $3.50. Chica- 
go: Jansen, McClurg & Co. 
A PRACTICAL TREATISE ON ROADS, STREETS ANI 


PAVEMENTS. By Q, A. Gillmore, A. M., Lieut. Col. 
U.S. Corps of Engineers. Price $2.00. Chicago 
Jansen, McClurg & Co. 


PRUNCIPLES OF APPROXIMATE 
Joseph J. Skinner, C. E. Instructor in Mathematics 
in the Sheffiefd Scientific School of Yale College 
Chicago: Jansen, McClurg & Co, 


COMPUTATIONS. By 


| THE FATIGUE OF METALS UNDER REPEATED STRAINS, 
with various Tables of Results of Experiments. 
From the German of Ludwig Spangenburg, with a 
Preface by S. H. Shreve, A. M. Price 50 cts. Chi- 
cago: Jansen, McClurg & Co. 

From the Institution of Civil Engineers : 


The Resistance of Boiler Flues to Collapse. 
William Cawthorne Unwin. M. Inst. C. E. 


Abstract of Foretgn Transactions and Periodicals. 


By Prof. 


Railway Rolling Stock; Comprising the Following 
I. On the Construction of Railway Wagons, with 
Special Reference to Economy in Dead Weight. By: 
Walter Raleigh Brown. II. Railway Rolling Stock 
Capacity, in Relation to the Dead Weight of Vehi- 
cles. III. Discussion upon the Foregoing Papers. 


+ -<>--———————— 
Reading Cases. 


In the first year of our publication we had calls from 
nearly all of our subscribers for ‘reading cases” or 
“binders” which we supplied ; the double rates of post- 
age in the following season completely cut oft the trade 
in them, but we can now again send them by mail, 
postpaid, at the manufacturer's retail rates. The ad- 
vertisement will be found in another column, and we 
can recommend these cases to all who devire to pre- 
serve clean and complete files of ENGINEERING NEWS 
or of any other publication. 
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IMPERIAL TECHNICAL SCHOOL OF 
moscow. 


In our paper of last week we were led to speak of the 
Russian technical school, as an example of what can be 
done in systematic practical training, as proved by the 
exhibit at Philadelphia, and we proposed to give an ab- 
stract of the course of instruction in this school, as 
explained by an official pamphlet which has come to our 
hands. The school consists of two divisions, general 
and special, each of which has a three-years course, and 
the latter division embraces instruction in mechanical 
Construction, Mechanical Engineering and Technologi- 
cal Engineering. 
taught, free-hand and linear drawing, descriptive geom- 
etry, general physics, the natural sciences, chemistry, 
geodesy, mathematics including the calculus, general 
mechanics and languages. In the special department 
they study organic and analytical chemistry, metallurgy, 
practical physics, mechanical and chemical technology, 
technics of wood and metals, analytical mechanics, 


In the general division the pupils are 


construction of machines, practical mechanics, railway 
construction, engineering and constructive art, designing 
and estimating machines, works and mills, industrial 
statistics and book-keeping. A preparatory department 
has also been added. 

Each one of these topics or sciences is taught fully or 
in a condensed form, according as it is considered a 


fundamental or only a coilateral subject of the particu- | * “wil 5 E ; 
jing up, fitting and finishing parts of machines, etc. 


lar branch. 


All of the students are busied during a | 


stated time in practical work in the laboratories and | 


mechanical workshops. The school possesses a library 
of more than six thousand volumes or specialties, physi- 
cal apparatus, mechanical models, a cabinet of natural 
history, two chemical laboratories, extensive mechanical 
works with foundry and blacksmith shops, and also 
school workshops. 

Young men studying in technological engineering are 


admitted to the laboratories, but, for the practical edu- 


cation of the mechanical engineers and mechanical con- | 


structors, the school possesses large mechanical works 
with hired workmen, taking orders from private indi- 


viduals, in a business way, for the construction of steam | 


engines, working engines, pumps, agricultural machin- 
ery, etc. These orders amount to from $35,000 to 
$45,000 annually. 

The works consist of—joiners shop, machine shop, 
erecting shop, painting shop, blacksmith’s shop with 
steam hammer and fan blast, iron foundry and brass 
foundry, besides draughting room and counting-house 
attached. A steam-engine of thirty horse-power and 
another of ten horse-power furnish the motive force. 

These works, being within the walls of the institution 
itself, and carefully superintended, would be of import- 
ant assistance in the instruction of the pupils, even if tke 
student took no active part in their practical working. 
But, that the young men may derive the greatest possi- 
ble advantage from such auxiliaries, the school also 
possesses workshops, intended solely for the use of the 
pupils :—joiners shop, pattern shop, metal working shop, 
fitting shop, smithy and moulding shop; each one 
under the charge of a skilled workman. After an obli- 
gatory course in these shops, embracing all kinds of 
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instruction in the first part, this school has prepared | 


models of cutting instruments on a very enlarged scale, 
so that it is possible for the student to see clearly the 
minutest details of their construction. The direction 
of the cutting edges, the proper bevels, the shape of the 
surfaces which from the working part of the instrument 
can thus be studied easily and clearly :—thus a smooth 
file, enlarged to twenty-four times the natural size, 
shows the shape of the teeth and the surrounding surfa- 
ces plainly. The same is true of drills and screw cut- 
ting tools. All other tools {are illustrated by full-sized 


samples. 


‘ ‘ | 
In the second section the pupils practice simple oper- 


ations, for example ;—in carpentry, sawing to a line, 
straight or curved, planing to a definite shape, making 


g 


joints of different kinds ;—in turning in wood, making 


cylinder, cone, channelling, irregular outlines, cutting 
t 
with head, pulleys, cylinder bored out inside, cone, 


screws, etc ;—in turning metals, turning a cylinder, bol 


bevel wheels, etc.;—in forging, making square from 
round iron, or the reverse, square nuts, hexagonal nuts, 
bolts with heads, ditto with eyes, welding of round iron, 
steeling of hammer-face, etc.;—in filing, clearing cast- 
ing, chipping with cold chisel, filing to a line, filing a 
plane surface, filing of different solid forms, drilling of 
holes, filing keyway, etc.; and finally he learns how to 
line out work. In the third stage, all these processes 


are applied to model making, moulding, forging, turn- 


Samples of the work done in the school workshops, and 
how well it has been done, could be 
phia. 


readily see that the scholar is fitted to the best advan- 


seen at 


After these tasks have been performed, we can 


tage to go into the large machine works connected with 


the school and to aid in the designing and construction | 


of complete machines. His theoretical and practical 
study has kept pace together and his hand is prepared 


to execute what his brain will design, while he has be- 


come acquainted with the present capabilities of our | 
tools and methods, and the most advantageous way ot | 


going to work. 


abstract is made, and which we had not before seen, are 
so apropos to our subject of last week that we will 
close by extracting them. 

“Up to the present time throughout the world, the 
workmen at industrial works and mills are usually self- 
taught. 
works, and is familiar with the daily life of the work- 


men in the different countries, must have perceived that 


the acquirement of knowledge and skill in any trade is 


mechanical work, the scholars are admitted to the large | 


works above mentioned. 

By this means the school council have se. ured the 
systematic teaching of the elementary processes and 
manipulations, with convenient supervision, in the least 
possible time, all the processes being carried through by 
a regular gradation and method, as that the student 
surmounts, littls by little, the difficulties which lie in his 
way. Thatanecessity for such a method exists, more 


particularly for technical educational establishments, | 


admits of not the slightest doubt, and the filling of this 
want promises evident advantages, not only in the mat- 
ter of a scientific technical education, but also for the 


for the perfection of mechanical hand labor itself, which, 
from the introduction of specially adapted machinery, 
is, year by year, perceptibly deteriorating. 

For teaching any mechanical work whatever, the 
into three 
parts: first, acquaintance with all of the instruments 


course of instruction is naturally divided 


employed ; second, performance of stated and graded 
tasks in simple processes ; and third, the construction of 


parts of machines or of other work, in which the previ- | 
ous operations shall be successively performed. 


For 





to him a process much similar to the following :—A_ boy 


of thirteen or fourteen years of age, having entered a | 


mechanical works to learn his trade, is put, during the 
first few years, to work of an entirely unproductive kind 


He is made to carry water, sweep the workshops, crush 
emery, grind colors, etc. 
years, and probably, thanks to accidental circumstances 


a chisel or a file is put into the hands of the youth, and | 
and he is set to perform the rudest and simplest kind of | 


work. 


brother among the workmen around him, he begins 
learning his trade without a guiding hand, and thus 
commences acquiring practical knowledge and skill in 
his trade by observing those about him in the workshop, 
and by his own thought and calculation, and impelled 


| by the sole desire of attaining, in as short a space of 


time as possible, the position of a paid hand in the 
works. ‘There can be no doubt that, under such cir- 
cum stances, the acquirement of skill by the new gener- 


ation of workmen takes place in an extremely irrational | 


manner and without any system ; the amount of know]l- 
edge obtained depends upon accident, and the time thus 


practical instruction of work people, and, consequently, | employes is-of dingeoportionate length. 


“* This order of things has the deplorable result, that, 
notwithstanding the long continued stay of the young 


workmen at mechanical works, which is sometimes pro- | 


| longed through the major part of the years of their 


| 
| 
| 
| 
} 


manhood, well-taught and skilled fitters are almost 


| everywhere rarely to be met with.” 








WE publish this week in our advertising columns a list | 


of works relating to Hydiaulics and Sanitary Engineer- 


ing, any of which will be sent post-paid on receipt of | 


price, to any part of the country. 


| am's 


| SONS 


| its republication in a cheap form, and 3d, 


Philadel- | 


| being sold out. 
Some remarks in the pamphlet from which the above | 


Any one who has himself been employed at a | 


self only a few weeks ago. Now while the principal « 

| gineers of the country muy have the money to buy all 
the expensive books that are offered, yet, of our own i 
knowledge, we are certain that to the great mass of the 
profession, those books, that form in large measure the 
fountains from which the best and latest information on 

| subjects that all are interested in, are denied ; we can- 


: ; , ’~ | examined by our correspondent he will, with 
and which has not the slightest relation to technics. | 


| valuable service for the profession in giving them at so 


Jn fte F y | 
Only after the lapse of a few | cheap a rate a book of rare merit, and withal so expen- 


| progress, we have done so to as large an extent as 


“” = ; - + | 
Then also, if he happens to have neither father nor | could get such information, without gomg to an outlay 
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V correspondent objects to our publication of Lath- 


Sanitary Engineering,” and says 

“T feel the value of your paper much lessened by this 
policy of reprinting works that are of easy access to 
most engineers. The current proceedings of scientific 
societies, and descriptions of works in actual progress 
are matters of general interest and at the same time 
are not easily obtained by the many; these my 
opinion, would be better and more acceptable matter to 
the mass of your subscribers, than these reprints of 
works in full circulation.” 


m 


After giving the matter a great deal of consideration 
we decided to republish Latham's book for three rea- 
Ist, because it is the most complete treatise ex- 
tant ona very important subject; 2d, because it was 
not of “easy access to most engineers” by reason of its 
limited edition and great expense, and theretore that we 
would be conserving the interests of the profession by 
because we 


wu 


ould pay. 


We need not say anything as regards the merit of Mr 


thought it 


Latham's work, but will leave it to be judged by our 
We 


aware of any other treatise on the subject that enters 


readers as we progress in its publication are not 


into the details of the construction of sewers as this 


does. We may state also that our design in publishing 
it for 


considerable discussion, on the subject of sewerage, so 


itis to make a basis for a series of articles, and 
that the City Engineers of America may be able to have 
English 


mg the win- 


in one volume the latest and best ideas of both 


and American practice, and so be able d 
ter months coming on to get such assistance in forming 
plans of sewerage as may be obtained therefrom. 
Last year we imported several copies, and by reason 
of advertising it in our paper, had created 


quite a de- 


mand theretor ; we let our own copy go to accommo- 


date a friend who wanted it at once, and we had twelve 
orders for it on hand at one time, from engineers in dif- 
ferent sections of the country, but to whom we were 


obliged to return their money on account of the edition 


The 


in reply to our last orders for the book intimated that 


American azent of the publishers 
the time for issuing a second edition was very indefinite, 


and so scarce had the book become that we paid Van- 





Nostrand fifteen dollars for the last copy he had, and, 


by mere accident succeeded in getting one for our- 


not but think, therefore, that when the matter is fully 
the rest 


of our readers, concede that we are performing a most 


fav 


In regard to publishing the current proceeding 


red few ‘ 


of 


scientific writers, and descriptions of works in actual 


sive that it is practically of access only to 


we 


of money that was unwarranted by the patronage of the 
civil engineering profession ; the engineers who have 
charge of the great works of the country profess to have i 
no time to encourage an American journal devoted to 
the interests of the profession by even subscribing for it, 
f the =| 
trate 
the same ; the papers read before the societies are mostly 


let alone contributing to its columns the accounts 
works under their charge, with drawings to illu 
quite voluminous, and to be of rea! use require the re- 
production of numerous very expensive plates, which at 


the exceedingly low price of American technical jour- i 


nals as compared with foreign ones is out of the ques- 


tion. The price of the cheapest English engineering 


journals is over ten dollars, and they are the favorites ot 


| advertisers ;—Eeugineering never having less than 32 


pages of first class advertisements, mostly of machin. 





ery manufacturers,—if even the American patronage that 


the engineers of 


| 

} 

is extended to these journals were bestowed at home, 
America might have as valuable and 


interesting a professional journal as any country on the 
globe can boast; we have set out to produce just 






such a publication but can go only just so fast as our 


| patronage will warrant. We have now on our lista 
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large number of the very foremost engineers of the 
country and the number is augmenting daily ; if we can 
do anything to get them to display their interest in our | 
enterprise, even though it may be adverse criticism, we 
will consider that we are making satisfactory progress. 
We think our scheme will pay, and therein lies a great 
portion of its excellence to our mercenary mind. In 
fact, we know it will pay, now that we have tasted the 
first fruits of our venture, and we think all our subscrib- 
ers will be glad also to know of that fact as well as we. 
If anything had led us to doubt the propriety of our 
policy in reproducing such a work as Latham’s, the flood 
of subscribers that has poured in upon us during the past 
two weeks would have completely dispelled any such 
sentiment; from every part of the country the names 
are coming, and the subject is one of such importance to 
all classes of people, who value their own health and the 
health of their fellowmen, that our effort to popularize it 
and give it in a cheap form is being appreciated by large 
numbers who never expect to construct a sewer or lay a 
drain. We expect to secure the subscription of very 
nearly every city engineer in this country, and already 
the contractors and trades-people interested in the con 
struction of sewers are finding out that the “ 
The back 


of our paper are entirely exhausted, but the sheets of 


best thing 
yet” is now to be had for a trifle. numbers 
‘Sanitary Engineering” are stereotyped and can always 
We 


hope to see the interest in our more prominent enter- 


be had by new subscribers to ENGINEERING NEWS 


prise greatly extended, but at the same time we propose 
to bestow extra eflorts in continuing to place before our 


readers subjects acceptable to them all 


ON 


the Tables referred to in last 


number, ‘Sanitary Engineering” 


account of setting 


is omitted this week. 


As will be seen, the correspondence in relation to 


‘Sanitary vened this week, and we 


oO] 


| 
hope to see a genuine interest in the subject: manifested 


Engineering 


is 


at once by engineers and architects. This correspond- | 
ence will be published from week to week, and at the | 
close of our re-publication it will be carefully edited and | 


reprinted as an American appendix to Latham's book. 


i 

I'HE attention of persons’ wanting drawings for any | 
purpose is directed to the plate which accompanies this 
have 


number of our This, and the others that 


paper. 
appeared in ENGINEERING NEWS since September have 
heen printed directly from the transfer to the stone, of 
Mr. Weston’s drayving, and we think they will bear 
comparison with the originals, The plates that are to 

illustrate ‘Sanitary Engineering” will be re-produced 
in the same way, and we believe that by this method 

pa 
lithographed drawings at prices that will surprise themby 


rties can obtain through Messrs. Bryant and Weston 


their cheapness. This plate and the one of last week 


were printed at the same ¢rme, and the paper afterwards 
t; by thus covering a stone with several “jobs” at 
e, the cost of printing is largely reduced for each, 
las Messrs, Bryant & Weston are interested only in 
being paid for the drawing, so it will be seen that the 
As 


an instance of the difference in prices we may state that 


idvantages which they offer are very considerable. 


an estimate given us by a Boston firm on our plate of | 
Boston Sewerage, at $250. we completed ourselves for 
just ¢zventy.fiv'e dollars and one day's drawing,and wewill 
be glad to turn out just as good work as the Boston map | 
in unlimited quantities at the latter rates, or say fifty 


Asa 


very important part of an engineer’s business is to get 


lollars, including drawing, paper, and printing. 


the greatest amount of good work for the least amount | 
of money, so it may be worth while to get an estimate 


on the kind of work here offered, whenever it is wanted. 





CIVIL ENCINEERS’ CLUB OF THE NORTH- 
WEST. 


Che regular meeting of the Club was held in the | 
[Tremont House Nov. 14th, President Chesbrough in 
the chair. 

Che minutes of the October meeting were read and 
Mr. E. 


Chicago & Alton R. R., was proposed for membership. 


approved. H. Mott, Assistant Engineer on the 


Upon ballot the following gentlemen, proposed at the | 
October meeting, were elected members: C. H. Hud- 
son, Division Superintendent C. B. & Q. R. R.; W. D. 
Clark, City Engineer, Springfield, Ill. ; C. A. Clinton, | 


| Franklin Institute. 


coal can be mined 


| seam is frou 
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Assistant Engineer Chicago & Alton R. R.; and Mr, | 
C. Nutt. The Secretary reported donations from Chas. | 
E. Fowler, City Surveyor, a copy of the “City Year 
Book,” for 1875, of the city of New Haven, Conn., and 
from Gen. A. A. Humphreys, Chief of Eng. U.S. A., a 
copy of Vol. V of Report on Geographical Surveys west 


of rooth Meridian. 

The paper for the evening, “A New Method of Trac- 
was read‘by Gen. W. Sooy Smith. A 
model of the proposed *‘ Tractor” was exhibited in con- 


tion on Canals,” 


nection with the paper. 
The 


oldest members of the Club, Mr. William Bryson, giv- 


President announced the death of one of the 


ing a short account of his professional work, and eulo- | 


gizing his personal character. 

A resolution was passed that a committee of three be 
appointed by the President to prepare a series of reso- 
lutions upon the death of Mr. Bryson, The Chair ap- 
pointed Messrs. Morehouse, Potts and Williams as such 
committee, after which the meeting adjourned. 


L. P. MOREHOUSE, Secretary. 





American Institute of Mining Engineers. 





OCTOBER SESSION, 
(Special Correspondence of Engineering News.) 

This association recently met in Philadelphia for their 
autumnal session on the evenings of the 24th, 25th and 
26th ult., the meetings being held in the hall of the 
The first paper read was by Mr. 
Price Wetherell of Tremont, Pa., entitled “ An Outline 


| of Anthracite Coal Mining in Pennsylvania,” of which | 
| the following is an abstract : 


2 


[he seams are from 3% to roo feet thick, containing 


coal, slate and “dirt,” the latter composed in part of } 


iron pyrites. Upper strata are sandstone and the floors 


slate. The general plan of working is to reach a point 


| in the seam by permanent outlet; the amount of the 


seam worked by one set of operations is called a “ lift,” 
and a width of 100 yards on the pitch and ¥% miles on 
the strike of the seam is considered the limit of profita- 
ble mining. The plans of working are four, viz., 1. The 


| Drift, which is driven in the direction of the s¢rtke, the 
| cheapest method as no pumping or hoisting machinery 


is required ; 2. the Tunnel, which is driven at right an- 
gles to the seam; 3. the Slope, and 4, the Shaft with 


galleries driven therefrom at different levels according | 


to the lay of the coal. 
The coal wagons used have from 75 to 100 cubic feet 


capacity ; gauges are of two kinds, broad from 42° to 44° | 
and narrow from 30° to 36"; locomotives are only used | 


when firedamp is entirely absent. 
made to drawings showing systems of working with 
“ gangways, 
con.ect each breast with the gangway). Breasts are 8 
wide ; 


yards long by 6 to 12 yards e; 10 to 15 yards is the 
size of the Pillars where the top is strong and § to 7 
yards where it is weak. A breast is kept open for min- 
ing constantly; a gangway is only kept open so long as 


above it. 


Ventilation is effected by manways which are two holes | 


or channels temporarily boarded off, one at each side of 


the breast and never 


(The construction of the manways and their method of | 


acting as ventilators was then illustrated by diagrams). 
Coal is generally drawn first from the main breasts in- 
stead of from the manways, in order that the ventilation 


may not be interfered with. In working “ by the run” 


everything must be taken out with the breast of coal | 


including unprofitable impurities ; this fact occasionally 


| renders it impossible to use that plan, and then the mode | 


used is to work ‘on batteries.” 


used when the seam is 12 feet or less in thickness . | 
breasts worked ‘‘ on batteries” are worked by wagons, 


the impurities, called ‘‘ gob” are collected together and 
used for filling up old workings. 
12° to 28° the shutes are lined with sheet- 
iron to render possible sliding down blocks of coal to 


° 
> Ss 


the wagons in the gangways; above 2¢ 
coal slides down of itself, from 12° to 20° pitch the 
coal must be pushed by hand ; from 6° to 12° pitch the 
breast is worked by “ buggies,” below 6° the wagons are 


run up direct to the face of the breast 


ing out the coal, “runs” can profitably be made of 


(Reference was then 


” «breasts and pillars” and ‘“‘shutes” which | 


Where the pitch of the | 


seam exceeds yo° the breast is worked “by the run.” | 


more than 6 feet from its face. | 


This latter plan is | 


When the pitch of the | 


teepness the 


As in this meth. | 
od wagons take in timber to the breasts and return tak- 
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Breater length than when working on other plans at 

greater pitches. ‘‘ Panel working” is not yet adopted in 
anthracite mining except experimentally. (Various sys- 
tems of “pillars and bord” working were then describ. 
ed with the relative value and economy of each, and also 
the plan of working with countershutes—illustrated 
fully by diagrams). Worked out breasts of a steep 
pitch are frequently converted into inclined planes. The 
| direction of the “creep” in anthracite does not, as in bi- 
| tuminous coal mining, influence the direction in which 
breasts are driven. Tunnels are generally made 7 feet 
high by 10 feet wide. Air-compressing machinery fox 
tunnel-driving is used very sparingly in the anthracite 
district. 


The discussion which followed was participated in by 
| Eckley B. Coxe, R. P. Rothwell. Oswald J. Heinrich 
| and the author of the paper, and elicited the following 
| facts: The miners are paid by the wagon load, not by 
the yard; the proportion borne by the coal gained to 
the waste in different systems of mining is from 28 to 30 
| per cent., this being the average yield of coal veins in the 
, anthracite region swith pitches of 30° to 50°. Mr. Hein- 
rich spoke at length, advocating a much more careful 
system of mining anthracite, speaking strongly in favor 
of the system he used in bituminous mining. 


The paper was an able and concise summary of pres- 
ent practice in anthracite mining, and was listened to 
with great interest by an audience of over one hundred 
members. 

The second meeting was held on the succeeding even- 
ing, Oct. 25th, and opened with the preliminary Report 
of the International Committee appointed at the last 
session of the Institute to consider the “ Nomenclature 
for Malleable Products of Iron,” read by A. L. Holley. 

The conclusions arrived at and recommended for in- 
ternational adoption were : 

First, that all malleable compounds of iron aggre- 


| gated from any forms not in a fluid state, which resem- 
ble what is now called wrought iron, shall be called 
weld iron; 


Second, Compounds which will harden or temper in- 
cluding what is now called puddled steel, shall be called 
weld steel. 

Third, All compounds cast from the fluid state into 

malleable iron, shall be called Zngot iron. 
Fourth, That all such compounds which will harden 
shall be called /ngot steel. The members of the com- 
mittee are Messrs. A. L. Holley and T. E. Egleston, 
| American, Dr. I, Lowthain Bell, British, Dr. Akerman, 
Swedish, Drs. Wedding and Gruner, German, and Dr. 
Turner, Austrian. 





This report was followed by a paper on the ‘‘ Nomen- 
| clature of Steel and Iron,” by Mr. Wm. Metcalf, steel 
manufacturer of Pittsburgh, which was throughout a 
| very strong argument from the conservative point of 
view, opposing any change of present nomenclature,— 


‘Jet well alone.” The author first gave a history of the 
| origin of the terms wrought and cast iron, and wrought 
and cast steel; the last being subdivided into Crucible, 
Bessemer, and Siemens-Martin Steels. The terms blis- 
ter, shear, and German steels have been almost aban- 
doned in Europe and partly so in America; the term 
steel is generally used in Europe for all grades of car- 
bonized iron. Cast iron and cast steel were to be 
considered with reference to the proportions of carbon 
| they contained and was most conveniently accomplished 
by the aid of a diagram, which may be drawn as fol- 


lows: Letaddé be a right-angled triangle in which 


ordinates from a d the base, to a 4 the hypothenuse rep- 
resents amounts of carbon in any alloy of iron and 
| carbon, @ being mz that is the point of pure malleable 
iron; 6d the maximum percentage of carbon in cast 
iron, and ¢ some undetermined point between @ and 4 
at which cast-iron merges into steel; then 4c will rep- 


resent a scale of percentages of carbon in cast-iron and 
acthosein steel. The gradual changes from the high- 
est cast-iron to the lowest steel were then traced along 
the scale. The specific gravity varies from 7.14 to 7.55, 
increasing from 4 toa; the point of extreme hardness 
is about c, of softness at a. The tensile strength, 
compression and resilience were then traced throughout 
the scale; next, tempering was considered and the har- 
dening temperature of white cast-iron shown to be that 
of fusion. The structure of a chill, proves, that iron 
rather than cardon is the metal chiefly affected thereby. 
_ Changes in the quality of steel are due to change in the 
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structure of the carbon, rather than to varying propor- 
tions of iron and carbon mixtures. 
either be called ‘von altogether, or steel altogether. The 
qualities of various iron and carbon combinations of 


a s . ! ° . 
different proportions were then examined (1) In their | men arises from the present state of American techni- | 


The | 


Continuity, (2) Similarity, and (3) Difference. 
author then used some very strong arguments against 
changing present nomenclature, and closed with recom- 
mending the continuance of the present terms wrought- 
iron, cast-iron, and cast-steel. 

This paper, taken with the preceding report which 
Prof. Raymond denounced as a compromise, led natur- 
ally to a very lively discussion, the principle features of 
which was a long duet by Messrs. Raymond and Holley, 
aided by Mr. H. M. Howe, accompanied ad lib. by Prof. 
T. E. Egleston, relieved by a slight intermission during 
which Prof. Wm. P. Blake mildly recommended to 
notice the admirable commercial classification of the 
Creusot works. So great was the interest manifested 
that the discussion was finally adjourned to be again 
taken up in the Session next February. 

The next paper read was one on **Coal Statistics,” by 
Mr. R. P. Rothwell. He stated that 
cite mined in this country was in 1765 in the Wyoming 


the first 
region, and statistics are fairly complete and reliable 
from the first commencement up to the present time. 
This is not the case with bituminous coal, for though it 
was mined long before anthracite, yet no statistics ap- 
peared until the Census Reports of 1869-70, where out 
of a total of 29,342,580 tons (gross), there was 13,- 
973,460 tons anthracite, the remaining 15,369,120 tons 
being bituminous and lignites, etc. The total produc- 
tion for 1874 was 47,813,925 tons of which 21,684, 356 
tons were anthracite, and the remainder 26,129,539 tons 
bituminous. 
47,513,235 
tons, bituminous 26,110,926 tons, and lignites 747,800 


Last year’s (1875) production of all kinds 
was tons including anthracite 20,654,509 
tons, and of this total Pennsylvania mined 65.54 per 
cent., anthracite 43.44 per cent., and bituminous 22.10 
per cent.; the other States mined the following amounts: 
Ohio 9.15 per cent of the whole, Illinois 7.37 per cent., 
Maryland 4.94 per cent., lowa 3.16 per cent., West Vir- 
ginia 2.32 per cent., Indiana 1.69 per cent., Missouri 
1.58 per cent., and all the other Statas less than one per 
cent. each. 

A short discussion followed in which Professors Ray- 
mond, Blake, and T.Sterry Hunt took part. Some 
objection was raised to the term /tgnttes as used by 
Mr. Rothwell to include all brown or other than bitu- 
minous or anthracite coal, and Prof. Blake proposed as 
a substitute ‘‘ post-carboniferous,” which was agreed to 
and accepted by Mr. Rothwell. 

The third meeting of the Session was held on the 
following day (Oct. 26th) at 1oa.m.,, the first paper 
read being on ‘‘An Apparatus for the Volumetric deter- 
mination of Ammonia and Sulphur on Coal Gas,” by 
Messrs. B. Silliman and another; this was followed by 
would interest the 


C. J. Moore, 


a short discussion neither of which 
readers of the NEWS. 


anuet --~> -- 
Notes and Memoranda. 
SELECTIONS OF THE AMERICAN SOCIETY OF CIVIL 


ENGINEERS. FROM CORRESPONDENCE, 


' 
| 
i 


| ican engineers are not described in such scientific man- | 


anthra- 
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position to try the business, because proposals will not 


The line @ 4 should | be accepted from a country in which engineering is sup- 


posed to be conducted in quite an empirical manner. 
Such regretful misconception of European professional 


cal literature ; it is quite poor in comparison with that 
of Europe, which is full of description of all construc- 
tions of some interest, with details and drawings on 
large scale. With a few exceptions, the works of Amer- 
ner, whence the foreign public is led to think that they 
are directed 


the requirements of real art and science. This opinion 


in an empirical manner and cannot answer | 


is so estabhshed, that reports of commissioned experts | 


on the progress of American engineering are discred- | 


ited, particularly because these reports are not accom- 
The 


valuable report of an eminent French engineer, Prof. 


panied with sufficient data and drawings. most 


Malezieux failed for this same reason, and the persons 
who, from theoretical points of view, have accepted hls 
conclusions and those of other commissioned reporters, 
are accused of an attempt to pervert the public sense 
with accounts of constructions of a superficial character ; 
because in Europe, as through the whole world, the pub- 
lic knows more of bridges, etc., which have failed than 
of others which stand and are perfect. 

As, in my lecture, 1 advocate the superiority of Amer- 
ican bridges and foundations, the counsel of the Im- 
perial Technical School, and the Government, commis- 


sioned me to this country, in order that I might gather 


information about the state of American engineering in 


comparison with European. 


lec 


I have already seen and 


collected sufficient data and drawings to satisfy me, that 





re work, 


in advocating the superiority of American bridg 


I have not made a mistake ; but such is not sufficient to 


induce the professional public, influenced by the exten- 
sive European literature, to accept my conclusions, par- 
ticularly as new writers have begun to ballast American 
literature with compilations from merely analytical and 
not really theoretical European works. As, in their 
compilations, the European practice is advocated, the 
public is led to believe that the original American prac- 
tice, notwithstanding its large extension, has not given 
valuable results sufficient to satisfy the speculative mind, 
and that consequently the European practice, although 


I 


sure, the other engineers, similarly commissioned to this 


defective, is most correct theoretically. (and I am 
country), are of the contrary opinion ; but in order that 
our views may be accepted by those who have not been 
in this country or who are not interested in such ac- 
ceptance, it is necessary to have more materials than I 
have or can obtain in my short stay here, and there- 
fore I must ask assistance in gathering information. 


This matter is in direct connection with the advance- 


ment of engineering and the true interests which are 


represented by your Society; the aid thus rendered in | 


gathering information, will at the same time serve the 
interests of scientific and engineering art. 

I wish to refer to principles and not persons, and for 
this reason I desire to have 


ent kinds and quality of construction ; 


particularly of 
structures which have failed, for of such, generally, the 


experience is—for scientific and speculative investiga- 


American Bridge Construction.—Prof. Paul Pana- | 


yeff, of the Imperial Technical School, Moscow, Russia, 


tion—more fruitful, than of those which have not failed. 
To make a true impartial comparison and to arrive at 


data of most of the differ- | 


| an instructive conclusion concerning different construc- | 


now in this country, (Sept) writes the Secretary substan- | 


as follows ,— 
The object of the American Society of Civil Engi- 
neers—the advancement of engineering in all its branch- 


es—is, as I understand it, one quite scientific and prac- | 


tical. 
a scientific undertakii 


Believing this, I respectfully request assistance in 
the aim of my commission in 


ig, 


this country by the Council of the Imperial Technical 
School of Moscow and the Russian Government. 


The recent wonderful progress of Americon engineer- | 


ing remains almost unknown in Europe, and even its 
true scientific principles are misunderstood by most of 
the European professional public. This fact is to be 
regretted in all :espects. 
important art not only in Europe but partly also in this 
country. 
turers here, who could with great ease compete with 


Besides this, many engineers and manufac- 


those of England and Belgium in construction of 
bridges in Russia and other countries of Europe, which 
more or less import their bridges, are not at present in 


It delays the progress of one | 


tions of one class, it is necessary that the data shall be 
on one scale. With this view, before leaving Moscow, 
I had sheets of questions relating to bridges and foun- 


Itis de- 


sirable to obtain information in reply to each question, 


dations printed, copies of which I hand you. 


which information will be found on the working draw- 
ings, or in the notes and specifications. I shall, how- 
ever, feel obliged for every kind and extent of informa- 


tion relating to this matter. Al such will be highly ap- 


preciated and fruitful, particularly if accompanied by | 


drawings—preferably to large scale—or even sketches 
or details, either, with measures written on them, so as 
to givea good understanding of the peculiarities of 
construction. 

All information gathered in this country, with that 
obtained in England, France and Germany, will be pub- 
lished in my report (in Russian and English), and I will 
send copies to them, who favor me with the data and 
information desired. 

Note by the Secretary,—By the two circulars of Prof. 


| 
| 
| 
| 
} 


| 





, 
 ] 
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Panayeft, (copies of which will be sent upon request), 


information is requested under the following heads 


I.—REGARDING FOUNDATIONS, 
1°. Kinc of building erected in foundation. 
2°. Name, locality, and date of building. 
3°. Name of engineer 
4°. Local conditions 


A, Depth of water— 
at time of low water; 
at time of freshet. (IH 
B. Velocity of current. 
C. Nature of soil 
intermediate strata ; 
bearing stratum. 
5°, System and particulars of foundation. 
A, Method, say principles of constructing founda- 
tion and its protection from scour 
B. Dimensions of foundations 
a. Number of separate bearing beds, (sup 
ports). 
5 Dimensions of one bearing bed, (support) 
1. Surface, in square feet or meters— 
on bearing stratum ; 
above water surface. 
rhe length (depth) 
] 


In sou; 


W.) 


from the bed of river up to | 
surlace ; 
above the low water to the base of the 
superstructure 
Dimensions of superstructure based on— 


Ww water 


6°. 
A. Surtace in square feet or meters of superstruc- 
ture, on its base 
B. The elevation of superstructure 
meters, from its base. 


in feet 


7°. Weight and pressure on support 
A. Weight of superstructure. 
B. The value adopted for the adhesion of the ground 
per square foot of surface in contact. 
C. The pressure of the base, per square foot. 
8°. Time employed in erection. 
A, Of one bearing bed (support). 
B. Of the whole foundation up to the base of super 
structure, 
g’. Expense of erection. 


A. Per unit— 
of one square foot or meter of bearing surface ; 
of one foot depth in soil 
B. Of one separate bearing bed (support). 
C. Of the whole bearing beds, (say total foundation 
up to the base of superstructure) 


10°. Remarks and references. 


Il.—-REGARDING Slt 


PERSTRUCTURES 


1°. Kind and matecial of bridge 
2°. Name, locality and date of construction 
3°. Name of engineer or builder. 
4°. Bridged space 
A, Number of spans 
B. Length of span between the centres of support 
C. Clear span 
D. Total length crossed by bridge. 
5°. Platform or roadway 
A. Position of platform in relation to main girder. 
B. Net width of platform 
C. Length of cross-beams. 
D. Distance between cross-beams. 
6°. Girder. 
A, System of girder 
B. Number of girders 
C. Dimensions of girder— 
span, 
depth of girder; 
number of panels ; 
panel length, 


Weight of bridge. 
A, Weight of platform. 
B. Weight of one girder in tons. 
a, Booms— 
top chord ; 
bottom chord, 
&. Web or bracing— 


ties ; 

Struts. 
c. Weight per lineal foot. 
d. Total. 


C. Lateral bracing. 
D. Total weight of the structure in tons. 
8°. Data for calculation of strain. 
A. Principles or method of calculation. 
B. Data for live load in tons. 
a, Concentrated load ; 
load of each pair of wheels; 
distances of axles. 
6. Uniformly distributed ; 
rolling load per foot run. 
C. Values adopted for limited (working) stress, per 
square inch in tons. 
On wood— 
tension ; 
compression. 
c. On wrought iron— 
tension ; 
compression. 
d, On steel— 


tensi n; 


a, 


compression. 
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D. Ratio of ultimate :csistance of material to the 
limited (working) stress, or the factor of 
safety 


9°. Time employed in erecting the bridge from be- 
ginning to end of work. 
i. Time employed in erection of abutments and 
prers. 
rime employed in erection of girders, etc.— 
time employed in workshop ; 
time specially employed to connect all parts, 
and to put the whole structure in place ; 
total time. 
C. Total time employed in erecting the bridge 
10". Expenses 
1- Cost of piers and abutments. 
RB, Cost of girders, platforms, etc 
cost, delivered in pieces ; 
cost of putting all parts together ; 
cost in finished state, up to opening for traffic 
C. Total cost. 
Remarks and references 


BR 


mW 

Communications may be addressed to Paul Panayeff, 
Professor of Civil 
School, Mo 


Engineering, Imperial Technical 


cow, either direct, or ‘“‘Care of the Secre- 


tary,” here. It is important that such should be for- 
warded in time to reach him before January Ist 
~~? + 


Correspondence. 


SEWERAGI 
Boston, Novy, 8th, 1876 
of 

re, 


gard to your re-publication of 


Dear 


vite 


Sir -—In 


your issue the 4th inst. you in- 


supyrest in 
‘Latham's Sanitary Engineering” with additions con- 
cerning American practice. It seems to me that 
thing might with advantage be added to what 
Riven 


Weisbach, who in turn agrees closely with Prony, Eytel- 


is there 


ou Velocity and Discharge. Latham follows 


wein, and Du Buat. 


But Bazalgette and Roe, in England, and Kirkwood 
and McAlpine, in this country, men whose experience 
ertainly gives weight to any statements, offer rules so at 
variance with the older authorities, that they seem quite 
irreconcilable 
Kirkwood, for modihes 


instance, Prony’s formula 


from 


D> H » 6 Dé 
to 35.05 aes 
L, ' L, 


varying as the square root of the diameter, or in a 9- 


Disch 3 


5.05 1 


feet main sewer as 3 to I. 

Bazalgette quotes with approval (Proceeding of Inst. 
Civil Eng., Vol. XXIV), Mr. R. 
ment, that the formule of Prony, Eytelwein, Du Buat 


and others “ rank among the most truthful that the pro- 


fessional man possesses * * * * and may be im- 


plicitly depended on.” 
fall of 1 in 2000, Mr. Bazalgette’s formula gives a sewer 


of less than one third the sectional area that would be 


required by Prony or Latham. Mr. Roe gives a smaller 


iameter still 


lo one perfectly willing to bow to the authority of ex- 
tis hard 


perience, to decide where to place his “im- 


} t depen lence.” Evior C, CLARKE. 
~>- 


Contractors’ Intelligence. 


' trout, 


some- | 
| Hiram Hill, Cairo, IIL, for wreck 5,000; 
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ers, LaFayetie, Excavation, 25 cts. per lin. yd. Gravel, 
35 cts. per cu. yd., Flagging, 35 cts. per lin. ft., Paving, 
434 cts. sq. ft 

For Road Improvement, Bloomingdale & White Oak 
Road, Fayette Co., Ohio; P. F. Smith, Landon, Ohio, 
$2.400 for Sec. 1, (1 mile). Wm. Allen, Midway, Ohio, 
$2,670 for Sec. 2, (1 mile); same, $3,000 for Sec. 3, (1 
mile). John A. Paul, Washington, Ohio, $3,325 for 
Sec. 5, (1 mile) ; same. $4,000 for Sec. 5, (1 mile) ; same, 
$4,000 for Sec 6, (1 mile). J. R. Snyder, Washington, 
Ohio, $4,000 for Sec. 7, (1 mile) ; 
Sec. 8, (3 miles). 
Co., Ohio, $21,g00 or $3, 
Contract was awarded to Mr. Simpkins. 

For The Harbor Improvement, Sand Beach, Mich. ; 
Hemenway & Hayes, Painesville, Ohio, Oak $13.; Pine 


$14; Iron 3%{c.; Stone $6; Framing $7.75. Farris 


& Garfield, Painesville, O., Oak $13 75; Pine $18; Iron , 
H. 5S. Dale, Chica- | 


3c.; Stone $5.95 ; Framing $7.50. 
go, Ill, Oak $12; Pine $20; Iron 3%c.; Stone $6; 
Framing $9; Steel & Smith, Detroit, Mich., Oak $13; 
Pine $30; Tron 3%c.; Stone $6.50; Framing $3.50; 


Robt. J. Hackett, Detroit, Mich., Oak $15; Pine $25; | 


Tron 344c.; 
Barke, Saut St. Marie, 


Stone $6.50; Framing $8.50; Chas. S. 
Mich. Oak $16; Pine $18; 
Tron 34% c. ; Stone $6; Framing $8 ; Roys J. Cram, De- 
Mich., Oak $19: Pine $30; Iron 4%c.; Stone 
$9; Framing $9.50. 

For removing Wreck and 
Chas. S. Barber, Saut St. 


500 4 


Boulders in the Harbor ; 


for boulders $3 per cu. yd. Hemenway & Hayes, 
Painesville, O., for wreck $2,200; for boulders $8 per 
cu. yd. E. P. Harrington, Detroit, 
$2,100; for boulders $12 per cu. yd. H. S. Dale, 
Chicago, for wreck $3,100; for boulders $15 per cu. 
yd. E. T. Williams & Co., L’Anse, Mich., for wreck 
$5,000; for boulders $15 percu. yd. Roy J. Cram, 
Detroit, for wreck $3,950; for boulders $39 per cu. yd. 
for boulders 
$20 per cu. yd. 

oS. —— 


The Anglo-French Tunnel. 





lhe company in whose hands is provisionally placed 
the construction of the railway and sub-marine tunnel 


which are to connect France with England by land 


communication has just finished for the season its labo- | 


rious preliminary investigations. Owing to the state of 


| the weather, these could only be efficiently begun toward 


| the end of June last, and are now again interrupted by | 


| to obtain the requisite knowledge and material for fram- | 


the autumnal fogs and mists of the Channel. The 


principal objects in view during the interval have been 


| ing accurate geological charts both of the various strata 


Stephenson's state- | 


through which the inclined planes must pass which are 
to lead from the 
tunnel itself, and also of those at the bottom of the sea 
through which the tunnel is to be pierced. The attain- 


ment of the first of these objects presented no particular 


‘ | difficulties, and consisted in simply working an artesian 
Yet to drain 500 acres, with a | ; 


shaft at the fishing village of Sangatte, near Calais, to 


the depth of about 300 feet; and then, secondly, in pro- | 


ceeding to ascertain, by soundings across the whole 


concave basin of the Channel from shore to shore, 


; whether the strata, as ascertained by the land shaft, 


Phe Cincinnati Bridge Company have recently closed | 


2 contract to build 


Minnes 


a swing bridge of 390 feet span 


} 
cross the 


ita river at Henderson, Minn., twen- 


ty-six miles from St. Paul. The price is near $10,000. 


he contract for the construction of the Eastern Ex- 


tevsion R. R. from New Glasgow to Canso, Nova Sco- 
tia, has been signed by the Commissioners of Public 
Works on the part of the Government, and Henry 


Abbott f 


commence at once 


wy self and partner 


The following are the names of the bidders, and the 
amounts bid for the several contracts heretofore adver- 
tised in ENGINEERING NEWS 

For Steam Heating the 2d and 4th Ward School 
Ho Milwaukee, Wis.; Jno. Davis and Jas, Creswell, 
Chicago, $6,553 for wrought iron boilers and pipe coil. 
Goodman & Mooers, Milwaukee, $7,000 for cast iron 
boilers and radiators. Jas. L. Judge, Milwaukee, $7,- 
650 for cast iron ; $7,200 for wrought iron. Papers to 
be sent to Council, by which awards will be made, 

For 
Asher & Powers, LaFayette, Ind., Excavation, 25 cts. 
per cu. yd., Gravel, 35 cts. per cu. yd., Paving, § cts. per 
sq. ft. Tinkler street:—Owen & Wheeler, LaFayette, 
Excavation, 25 cts. per cu. yd., Embankment, 25 cts. per 
cu. yd., Gravel, 35 cts. per cu. yd., Flagging, 33 cts. per 
lin. ft., Stone Paving, 4% cts. persa. ft. Asher & Pow- 








° 
2 


came out and responded to the same under the sea, so 
as to prove, as far as could be, that they lay in regular 
succession and layers, and that no difficulties were to be 


go 
> 


apprehended, in boring the 


what miners 


call “troubles,” or the upheaving or lowering of strata by 


tunnel, from 


internal convulsions. The laborious and difficult part 


of the above investigations consisted in the numerous 
soundings to be taken, the observations to be made to 
fix the precise spot on the chart, and above all to obtain 


specimens of the bed of the sea all the way across. The 


| Channel is nowhere deeper than about 200 feet, but still, 


Active operations are to | 


| were first commenced 1,52 
Improvement of Asher street, LaFayette, Ind; | 





where the bottom is thickly covered with shells or sand, 
it was sometimes not easy to ascertain the precise geo- 
logical formation underneath. The grand object of all 
is to ascertain whether a stratum of gray chalk, which 
is at once easily pierced and impermeable to water, 
stretches right across, without any “trouble,” from one 
coast to the other, and of sufficient depth to contain the 
tunnel. For this purpose 6,148 soundings, made witha 
heavily-weighted instrument worked by a steam-engine 
and armed with a point of fine steel, were effective, 
sometimes at the rate of 200 per diem, and 2,514 speci- 
mens obtained. Last year when these investigations 
soundings were made and 
753 specimens obtained, and now Messrs. Potier and 
De Lapparent, official engineers of the company, are 
engaged in classifying all these 3,267 specimens in order 
by their aid and the resnit of the boring to lay down 
the required chart previous to the final commencement 


of the great undertaking itself. 


same, $1,200 for ! 
Daniel Simpkins, Belfast, Clermount | 
000 per mile for entire line. | 


Maria, Mich., for wreck $1,- | 


Mich., for wreck | 


surface of the soil to the level of the | 





November 18, 1876, 


NOTES. 


Specimens of rich copper ore have been discovered in 
the prison yard at Stillwater, Minn. 





There will be 160,000,000 feet of logs cut on the 
Menominee river during this winter. 


St. Paul is troubled with numerous law suits arising 
from alterations in the established grade of its streets 


Five panes of French plate glass, 69x 134 inches, 
valued at $100 each, were broken while on their way to 


ornament a block in Minneapolis. ‘The joss falls on an 


Indiana glass company. 


The work of dredging the Hudson River below 
Albany has been discontinued. The channel is still in 
a very bad condition, and the larger boats experience 
considerable difficulty in making the passage. The 


trouble is caused principally by barges which lie three 


or four days in one place, around which the sand col- 
lects. When they leave, small hillocks are left in the 


channel. 
> 


Railway News. 





The Karns City & Butler, Pa., narrow gauge road is 
open. 

The Texas & New Orleans Road is now completed 
from Houston to Sabine. 


The rails of the New Brunswick R. R. are now nearly 
all laid to Caribou. 


The Sandy Run Road, from Hopewell to Bedford, 
Pa., is to be built immediately, 


The International road will reach Austin by the end 
of this month. 


The Southern Pacific R. R. Co. had last week about 


600 hands at 


work between Goshen and Cross Creek 
grading roadway. 


The extension of the East Brandywine & Waynes- 


| burg R. R. to New Holland, Lancaster county, Pa., is 
completed. 


Track-laying has begun on the Henderson & Over- 
ton R.R., fifteen miles in length, and it will soon be 
completed. 


The formal opening of the Columbus & Toledo road, 
between Columbus and Marion, Ohio, took plnce No- 
vember I. 


The iron on the Wisconsin Central has been laid as 
far as the main Flambeau river and is proceeding 
rapidly. 


The Wheeling & Alliance company have received al! 
| their iron for the track between Alliance and Southing- 
ton,and are now laying a mile per day. 


Work has been begun on the new steam narrow gauge 
railroad to Coney Island from Williamsburg, and it will 
be completed for traffic next spring. 


The citizens of Newport, Ohio, are agitating the pro- 


ject of building a marrow gauge railway from Newport 
to a point up the river opposite New Richmond. 


A large portion of the trestle work of the St. Paul & 
Sioux City R. R. near Mendgta, has been filled in with 
earth, and the remainder greatly strengthened by needed 
repairs. 


The grading on the Pembina Road between Portland- 
The 
The road is now partially ready for the bridges, ties 
and rails. 


ville and Calliope, Dakota, is about completed. 


The President and Superintendent of the Newcastle 
& Franklin R. R. are now making investigations with a 
view of extending the road from Stoneboro to Mead- 
ville, Pa. 

The Philadelphia & Atlantic City narrow gauge from 

Camden, N. J.,to Atlantic City is to be commenced im- 
mediately, and it is expected will be finished by July 1, 
The length of the road will be 55 miles. 
The Galt and Tone R. R., Cal., is about completed to 
The line will connect LaGuayra, the port of 
Venezuela with Caracas, and will remain under the 
superintendence ot a couple of Belgian Engineers. 


next. 


Tone. 


When lines now in course of construction are com- 
pleted Victoria will have 670 miles of railway; New 
South Wales will have 687 miles; and New Zealand 
| 830 miles. The day does not appear to be very remote 
| when unbroken railway communication will be estab- 

lished between Sidney and Melbourne. 
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A New Method of Steam Traction on Canals. 
A Paper read before the Civil Engineer’s Club of the Northwest November 14, 1376 





BY W. SOOY SMITH, C. FE. 


Cheap transportation, interesting and valuable as it is everywhere, is especially 


so in the United States, whose vast and bulky surplus products have to be car- | 


The follow- 


ing description of a new method of traction on canals is therefore presented to the 


ried over great distances to the localities in which they are consumed, 


Club, with the hope that it may attract sufficient attention to secure a full and free 
discussion of its features, whether they be good or bad. 


It is the invention of Mr. Cook of Franklin, Tennessee, and may be described 
as follows: 


A wooden rail track, double where the width of the canal permitsand the traffic | 


requires it, is laid upon the bottom of the canal resting upon piles where this is 
necessary—and firmly fastened to the bottom whatever may be its character 


Upon this tract is placed a “ Tractor” to be used only as such, and carrying its 


fuel and machinery only, having attached to it and towing a number of burthen | 


boats or barges. This “ Tractor” to be built of plate iron after the most approved 
model and to be furnished with (preferably) two driving wheels with concave tires 
to fit the wooden rails of the track. The drivers fora ‘“ Tractor” of the size re- 
commended to be say, 10 feet 8 inches in diameter—the iron rim to be so construc- 
ted as to carry a concave wooden tire in order to realize the advantage of the high 
co-efficient of friction of wood upon wood when wet, which Morin gives at 0.71, 

and which is the ratio of friction to normal pressure. The drivers are enclosed in 
water-tight chambers which exclude the water from the interior of the ‘ Tractor.” 
and the axles of the drivers are so held and supported that they can be raised or 
lowered to adjust them to the draught of the ** Tractor.” 


Two guide wheels with concave tires similar to those of the drivers are placed 


upon a pivoted axle well forward, aligned with the drivers and running on the same 
track. They can be raised or lowered and so controlled by a steersman as to carry 
the “ Tractor" around any curve that is likely to occur in a canal with any requisite 


speed. 


The “ Tractor” will contain water-tight compartments which can be filled by 


means of valves communicating with the exterior water and emptied quickly by | 


pumps provided for the purpose. 

These tanks are so connected with each other by means of pipes fucnished with 
valves, that the quantity of water in each can be controlled at pleasure, and the 
draught and trim of the ‘‘ Tractor” so regulated as to throw just the amount of 


bearing desired upon the drivers or pilot wheels. Or by the same means the “ Trac- 


’ 


tor” can be lifted clear of the track whenever it is desirable to do so. 

The “ Tractor” is to be furnished with a rudder if this should be found necessary 
for steering it when it is free from the track. 

The propelling power to be steam or such other motor as may be found prefer 
able and so geared as to operate the driving wheel in any approved way. 


The inventor recommends burthen boats built of corrugated tank-iron, the cor- 
rugations running lengthwise of the boat, to be of uniform width with the “ Trac- 
tor" and of any desirable length. He suggests for the “ Tractor" a width of 7 


feet 8 inches, len gth 32 feet, and for the barges width 7 feet 8 inches and length } 


60 feet. 

He thinks a barge of these dimensions and suitable draft will carry 50 tons and 
need not itself weigh to exceed 3 tons. This would make the dead weight not includ- 
ing the “ Tractor” but about 16 per cent. of the useful load, while in frieght cars on 
railroads it approximates 100 per cent. 

The rear barge of each train shall be furnished with stern of approved model to 
permit the water to pass from it smoothly and withleast assistance. It will also be 
provided with a suitable rudder. 

Each barge shall be provided with an automatic brake by means of which a 


train of any length can be easily and quickly stopped. These brakes are valves | 


which are thrown out from the side of a barge like the fins of a fish. 


When it is impracticable to so load all the barges as to give them the same | 


draft, the heavier barges are placed in front and a movable apron is attached to the 


stern of each boat and adjusted to the bottom of the succeeding one to prevent a | 


hurtful disturbance of the water underneath the train. These aprons to extend 
from below the stern of each boat to the middle of the bottom of the 
one. 

Locks as now constructed can be used, but the inventor recommends locks espe- 
cially adapted to the wants of his system and invites attention to the improved in 
clines in use on some of the English and Scotch canals as well as upon some of 
our own in New Jersey. If locks as they are now generally built are used, the 
“ Tractor” will first be locked through and placed in position on the track of the 
level, pound or basin reached. The “burthen barges are then locke? through as 
many at a time as the lock chamber will contain, and the train is made up anew in 
rear of the ‘* Tractor.” 

Pivoted spuds or guides are attached to the “ Tractor” for the purpose of put- 
ting it on the track readily. 

As the track will project but a slight distance above the bottom, other boats 
than those employed in this system may still be used and towed by the method now 
employed. The system as thus briefly described, seems to possess the following 
advantages. 

ist. As compared with railroad transportation it has the merit common to water 
carriage in general, viz: The weight is borne by the water and the resistance from 
friction and to displacement is less than that to be overcome on railroads, There 
is also much less liability to accidents from derailments, collisions and the like, 
resulting in heavy losses. The cost of maintenance would also be less. 

2nd. Actual experience with steam propulsion on canals has shown that under 
favorable circumstances as to dimensions and lockage, steam is more economical 
than animal power in the ratio of 3to 1. A higher rate of speed can also be 
maintained. On the Aire and Calder Canal, the rate was 4-5 miles per hour without 
injury to the banks. 

Where injury has been done to the banks of canals by the waves generated by 
boats moving at high rates of speed, this injury has been found to be confined to 
that portion of the bank extending from one foot below to eighteen inches above 
the water surface. This portion of the banks can easily be protected by a stone 
facing and this has been done on many ot the canals on which steam propulsion is 
now used. 

3d. As compared with the steam barges now commonly employed, the length 
of which is but from four to six times their width, the same cleavage of water has 
to be performed for the barge as wil! be required for the “Tractor” and its train 
And the same amount of carrying capacity is lost in the bow and stern of a steam 


succeeding 
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| barge if these are made of forms adapted to high rates of speed, as that which is 
sacrificed for the same end in the system under discussion for a whole train of 
boats. If the bow and stern of a barg ge are made very full to give 


it great carrying 

| capacity, the model becomes so blunt and tubby as to p silane hurtful waves and 
} increase resistance to towing. 

It has also been found that the water in canals is greatly agitated by any form of 

screw or wheel used for propelling a boat. Itis claimed that the drivers used tt 


this system will produce a minimum of this agitation. 
jth. If a steam barge propelled by paddle wheel or screw is used to tew a 
train of burthen boats, it is found that within the distance at which 1 
| to place the train from the propellor in order to make it steer well 1 
| rent produced by the screw or wheel is split by the bow of the leading boat of tl 
| train and is thrown off in a very hurtful way upon the banks. This back current 
also increases the resistance to be overcome, and makes the propeller to t! 
work against itself. 
sth. If we compare Mr. Cook’s system with that which proposes a railroad track 
on each side of the canal upon which locomotives can be run drawing trains of 
boats ; it will appear that the two iron tracks on shore will cost a great deal mo 
than the wooden ones on the canal bottom in the first: instance and 





also more for 
|} maintenance, as wood will answer best for the track under water while 
steel will be required on land. 

There is also a large amount of excavation and embankment required for tl 
construction of the road-beds for the tracks on the sides of the canals, whereas the 
bottom of the canal is already prepared to take the tracks of Mr. Cook's system 

When a train of boats is drawn by any re r located on the bank 


ron ofr 


this power 


has to be applied in a direction oblique to the path of the train, the tendency of the 
| train to move in this direction being corrected b y the rudder. There is a large per- 
| centage of power lost by applying it in this oblique direction and from the resistance 


developed by the rudder. This loss is avoided im the system under discussion inas- 
much as the train follows the ‘ Tractor” in the line of its draught 

lhe locomotive on the bank performs no function except pu 
'* Tractor” leading its train of boats opens the way through which 
| minimum of resistance. 





6th. There remains what is known as the Belgian system, or traction by means 
| of a wire rope lying on the bottom of the canal and wound over a 

| a ae : 

| on the propeller operated by steam. This system has been in successful operation 


| for some years and certainly possesses many advantages. But Mr. ¢ claims 


drum or wheel 





that his system is superior to this, beng cheaper as to first cost and to less 

derangement, breakage and accident. He also thinks that it must be diffi 
keep a wire rope in place on the curves that occur in many of our canals 
| 


The following is the inventor's estimate of the cost of towing by his system or 


| the Illinois and Michigan canal 

! ‘Theoretically to move 1200 tons with a displacement of forty feet (area of 
| cross section of submerged section of boat) at the rate of 12 miles per hour, re- 
quires a force of about 27 horse power. Allowing 40 horse power which is an in- 


crease of nearly 50 per cent , and allowing 4 lbs. of coal per horse power per hour, 
we have 160 lbs. or say two bushels of coal per hour run, including reasonable stop- 
page. If we estimate the speed at 10 miles per hour including stops we shall make 
100 miles in 10 hours with an expenditure of — 


20 bushels of coal at 10 cts. - - - . - - $2.00 
Engineer $3, fireman $1.50, 2 train hands $3 - 7.50 
Wood, oil, etc., say - - - - - - - - 50 


Cost of moving 200 tons dead weight, and 1000 tons actual freight 100 miles $10.00 

Allowing for handling freights and return transportation of empty boats $90.00 we 

have for the cost of moving 1000 tons 100 miles $100, or one mill per ton per mile.” 
COST OF MOVING "FREIGHT ON CANALS BY STEAM. 


| 
| Name of canal or river. 
| 


Cost per ton per mile. Authority. 
Gloucester & Berkley..........-- . I-12 to 1-16 of a penny Leader Williams 
Grand Junction.............-+. edemeness 184 Herbert Thomas 
FT | eer erCr ere rT rr ee rc Cre 473 . W. H. Bartholomew 
ROGERS. occ cesicnesicccccccessccecesceoens 916 _ Edwin Thomas 
Ry Ree reer er ee ere 333 ss Beardmore 
Oe ee) a eee ee I-14 " C. I. Appleby 


rhe wide range in cost of steam tonnage as shown by the above table is 
utable to the difference in the characters of the canals and in the boats 
chinery employed. 

The Gloucester and Berkley being a ship canal with but one level, sixteen miles 
| in length and of ample depth and width, gives an exceptionally low rate, as do the 
| Holland canals which have but few locks. 

The cost of towing by animal power on the Erie canal has been frequently 
| reported at one-half cent per ton per mile. 

Phe advantages of Mr. Cook's system as compared with other methods of trac- 
tion on canals having been briefly pointed out as claimed! by him, the attention of 
the Club is invited to the following objections to it which present themselves 

ist. The system necessitates the use of trains of burthen boats. This has been 
found impracticable where the levels are short and locks frequent. In a discussion 
of steam power on canals by the British “ Institution of Civil Engineers (Minutes 
of proceedings, Vol. XX VI, session 1866-67 N.S.) Mr. Leader Williams, Jr., 
that on the river Weaver steam barges towing trains of boats had been tried : but it 
| was found that even with double locks, the delay with steam tugs towing several 

barges was so serious, and so interfered with the traffic that that plan had to be giv- 
en up. Steam barges, carrying their own burthens were then introduced and suc 
ceeded. But on canals with long levels or basins this objection 
disappears. 

2d. The size of the prism of the canal must also be taken into the account in 
estimating the advantages to be anticipated from the introduction of any such 
method of traction as the one proposed by Mr Cook. 

Where the width and depth of the canal are very great as compared with the 
width and draught of the boats to be employed, the hurtful resistances developed 
at high rates of vane are far less formidable than in the case of canals which are 
narrow and shallow in the same comparison. 

The usual ratio between the areas of cross section of the submerged section of 
a canal boat and that of the prism of the canal is from 4 to 7. Where the latter 
or any greater ratio holds, experiment demonstrates that the case may be consid- 
ered analogous to that of a boat propelled through open water. 

While this system may succeed admirably in deep, wide canals, it may fail in 
narrow shallow ones. 

3d. For the successful working of Mr. Cook's system the track must of course 
be kept clear of obstruction from mud, grass, etc., which frequently accumulates in 
many of our canals, and sometimes to such an extent as to seriously interfere with 
the working of screws, paddles, and the wire ropes used in the Belgian system. 

Notwithstanding these urawbacks, all of which only exist in canals of a certain 
character, Mr. Cook’s system seems to possess such unusual merits as do not at first 
appear, and to merit the close study and thoughtful consideration of the civil engi- 
neers of our country. 

And it is with the hope that a searching examination and discussion of its feat- 
ures good and bad may be stimulated, that this paper is respectfully presented. 
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improvement of the Lower or Des Moines | ed his eventful career, the preliminaries of the survey 


Rapids, Mississippi River. | 





BY MAJ. EF. HUDSON WORRALL, U. S. ENG. j 


(Asst. Engineer in Charge) 


GEOLOGICAL FORMATION OF THE KAPIDS. 


\ 
It has somewhere felicitously been said of our great | 
artery, along whose channel course the supplies for the | 
support, pleasure and profit of a large proportion of civ- 
ilized humanity, that “* This giant stream, with its head | 


shrouded in Arctic snows, embracing half a continent in | 


the hundred thousand miles of its curious net work, 
and coursing its majestic way to the Southern Gulf, 
through lands so fertile that human ingenuity is over- | 
taxed to harvest their productiveness, has been given by 
its Immortal Architect every mile of it into the jealous | 
keeping of this Republic,” and the representatives of | 
this Republic in Congress assembled, taking an unusu- 
ally ample view of the subject, did, by act of June 234, | 


of the U.S. 


Army, to make another hydrographic survey of the two | 


1866, authorize its agents, the engineers 


most serious obstructions to the navigation of that “gi- | 


ant stream,” the first of which, known as the ‘“t Lower, 


* occurs 


or Des Moines Rapids,’ about fifteen hundred | 
miles from the mouth, and will form the subject of our 
sketch. 

Geologists speculate that the great section of country 
ranging north of the Ozark Mountains, in remote ages, 


was an immense clear water lake, and that at ‘Grand 


lower,” below St. Louis, the water has apparently cut 


through nearly three hundred feet of rock This ero- 


sion, something similar to what is known to be taking | 
place at this time at the edge of the rocks over which 
thunder the volumes of Niagara, has gradually worn | 
thechannel of the Mississippi to its present dimen- 
sions, | 

rhe same phenomenon shows where the bluffs, reced- | 
ing at right angles from the river below the town of | 
Montrose, and near Nauvoo, that historic location of | 
the earlier trials of Jo. Smith’s wonderful fanatics—and | 
seems to indicate that the rapids known as the ‘* Des 


Moines” have been formed by a gradual erosive process, 
extending through ages, until the present eleven and a- | 
half stretch of tortuous, dangerous and sometimes im- | 
passible navigation has ‘been formed, making a gentle | 
and almost uniform slope from Montrose to Keokuk, 
with a fall of about twenty-two feet, over which the | 
waters of the river, widening out toa mile and more, 
flow smoothly and swiftly with a mighty current on their 
Gulf. 


For years the problem of improving the navigation of 


way to the 


these rapids has been studied by the best of engineers | 
and steamboat men along the river, and as early as 1838 


Lieut. Robt. E. Lee—afterwards the celebrated leader of | 


the armies of the Confederacv—made a survey for the 


| 


purpose of solving this problem, but nothing was done 


at that time. 


The next investigation of this knotty subject was 

. . . . » | 

made by Gen. Samuel R. Curtis, a distinguished engi- 
neer of Keokuk, in 1849, who incorporated a company | 


for the purpose of building a canal around the rapids— 


the veneral idea of which has been actually carried | 
out. No work was ever performed under this organiza- 


tion 


K. Warren, U. 


another survey of the rapids, and recommended a chan- 


In 1854 Lieut. G. S. Engineers, made 


nel improvement. Shortly afterwards Major J. 


G | 
Floyd, a Government Agent, in attempting to carry out | 
this plan, succeeded in partially improving the Spanish | 
and Lower chains, but the work was found so expensive | 
and the result so meagre in proportion to the money ex- 
pended, that Congress refused any further appropria- 
tions, and the work was abandoned 

In the meantime the great rebellion had broken out, | 
end it was not until 1866 that this subject was again r 
brought before Congress and action taken thereon. 

The carrying out of the plans for the amelioration of | 
this obstruction, and at times impassable barrier to the | 
transportation of the endless and immense products of | 
a great and prolific section of the country, was entrusted | 
to the care of Brevet Major General ]. H. Wilson, then 
Captain of Engineers, U, S' A., who, fresh from the 
war, the laurels of his conquests thick upon him, entered 


vi 


pon his duties with the dash and vim characteristic of | 


the great cavalry captain that he is. Inspiring his sub- | 
ordinates with the same energy that had hitherto mark- 
‘ 


| excavation ; 
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were pushed through rapidly and accurately. The 
comparison of the different plans and the details of 


his own most excellent plan were submitted to and | 
| discussed by a board of learned and experienced engi- 


neers, and the final conclusion, which embraces almost 


the very recommendations of Gen. Wilson, with some | 
modifications of details, at length arrived at was as fol- 


lows, which embodies the General's plan and the 


changes recommended by the board: 


* * 


The construction of a lateral canal 
extending along the Iowa shore from Keokuk to the 
village of Nashville, a distance of seven and six-tenths 
miles, and that the improvement should be completed 
to Montrose by making a through cut two hundred feet 
wide and five or six feet deep, along the natural channel 
of the “*Upper Chain.” ‘That the dimensions of the 

length seven and six-tenths 
miles ; width on surface three hundred feet ; depth at 


canal should be as follows: 


| lowest stage, six feet ; with two lift-locks and one guard 


lock, each three hundred and fifty feet long and eighty 
feet wide on top; and that the embankment should be 
made twenty feet wide on top, be carried up to four feet 
above the highest known flood, and be covered inside, 
outside, and on top with a riprap of broken stone. 

The board of engineers recommended certain changes 
in the details of the above mentioned plan, viz: that the 
embankment be reduced to ten feet in width on top, 
with a rip rap covering two feet thick, to be carried two 
feet above extreme high water instead of four feet ; the 
prism of the canal to be three hundred feet wide in em- 
bankment but reduced to two hundred and fifty feet in 
the minimum depth of water to be five 
feet; maximum depth eight feet. 


‘The recommendations of the board were concurred 
in by the chief of engineers, and approved by the Sec- 
retary of War, and the officers in charge directed to 
proceed at once to carry out the plan adopted.” 

This is a summary of the plan, and it was estimated 
that it would three hundred and 


ninety thousand dollars, which estimate, if Congress 


cost three millions 
had promptly appropriated the desired sums and not 
pottered along with inadequate and petty proportions of 
the amount of money known to be required, would 
have been amply sufficient. But the political antago- 
nisms of the lower House, the numerous demands on 
the public Treasury to satisfy the diversified wants of a 
country embracing three-fourths of a continent, and the 


| apparent impracticability of supplying all the demands 
| of such an extended constituency invariably caused the | 


difierent committees through whose hands the appropri- 
ation bills passed to cut down the amounts asked for 
from fifty to seventy-five per cent. This, though it has 
been the custom of Congress for years and in some 
cases may be the proper method, has been unfortunate 
for this improvement, owing to the peculiar nature of 
the work. Its magnitude; the dangerous casualties to 
which it was liable, running alongside of the largest 
river on the Continent—a river known to be subject to 
immense and dangerous floods at uncertain seasons of 
the year, floods that carry disaster and destruction to 
millions of dollars worth of property, and frequently 
incentive 
enough to our Representatives to have filled the esti- 


hundreds of lives, which should have been 
mates of the officers in charge and enabled them to carry 
out their plans and push the work to completion as 
rapidly as possible. 

In this connection Gen. Wilson reports as follows ; 
“Contemplating the immense trade of the upper Missis- 
sippi valley, through its natural channel, the Mississippi 
river, we must come to the conclusion that the obstruc- 
tions at Keokuk and Davenport are the great drawback 


| of the growing States bordering on the river, and that 


the damaging influence of those rapids must necessarily 
increase with the constantly increasing population.” 

To represent the necessity of the proposed improve- 
ment in dollars and cents is, from the nature of the 
problem simply impossible; but it is believed that the 
work is National and not local or sectional. 

A simple calculation will show that the improvement 
of the rapids of the Mississippi will decrease the cost of 
transportation by increasing competition between the 
carners, thus adding greatly to the wealth of the entire 
Northwest and removing an oppressive tax from the 
Eastern consumers of its products. 


The dangerous places of the sea coast are marked by 














November 18, 1876, 





light houses and are provided with harbors of refuge at 
the national expense, for the benefit of commerce not 
exclusively our own. It seems then nothing more than 
justice that the general Government should authorize 
and provide the means for the improvement of a river 
in which our own people are exclusively interested, and 
in the navigation of which nearly every material interest 
of the entire country is concerned.” 


! 
| PREPARATIONS FOR ACTIVE WORK. 


After instructions had been received from Washing. 
ton, no time was lost in advertising for proposal], for 
| constructing the canal or section work. And at a let- 
ting held in Davenport on the 4th of September, 1567, 
Messrs. Henegan & Son, of Mt. Vernon, Ohio, were 
awarded the contract, they being the lowest bidders out 
of twenty-eight competitors. 

Seven hundred thousand dollars having already been 
appropriated for this work, directions were received to 
enter at once into contract with the successful bidders : 
who, upon furnishing the required bonds and signing 
the proper papers, were ordered to start work without 
delay. 

In compliance they began at the upper end of the 
canal, at Nashville, on the 8th of October, 1867, by 
building a temporary guard bank from the shore at the 
| head of the guard lock, out to the line of the embank- 
ment, preparatory to extending down the river the out- 
| side embankment and rip-rap wall. 

The great work was now fully inaugurated. Details 
| of plans were considered daily ; the route of the canal 
accurately laid out; property required for its construction 
surveyed and purchased from its owners; county roads 
and railroads changed where they interfered with the 
progress of the work; hundreds of men and teams em- 


ployed blasting rock and excavating earth, which was 
transferred to the end of the embankment, making it 
stretch its slow and sinuous line down the river towards 
the outlet lock at Keokuk. Everything seemed working 
advantageously. 








Meanwhile advertisements were published asking pro- 
posals for the work on locks, which was divided into 
five classes, stone, cement, iron, lumber and labor. 

The work was duly awarded to the respective lowest 
responsible bidders, but as all of the money on hand 
was pledged to the section work, the lock contractors 
were unable to proceed until the next appropriation 
was received from Congress, and it was not until Aug- 
ust 17, 1868, that Mr. E. Owen, the successful bidder 
for labor on the lower lock was able to get to work. 
Then however, he started the construction of his coffer- 
dam which was formed principally of earth protected by 


a rip-rap covering of stone, with a timber cofferdam 
closing the lower end. 

This lock was located entirely in the river, and in 
order to hasten the completion of the improvement, it 
was decided to enclose the whole area required for its 
construction in a cofferdam, proceeding with the work 
at once, and not to wait for the extension of the river 
embankment. 


The upper end of the dam was an earth 
bank protected by rip-rap, which extended into the river 
until it met the line of the proposed main bank. Then 
by building down as far as the foot of the lock where 
the masonry of the pier began, to finish the balance 
with a timber coffer filled in with earth and gravel—in 
this way a portion of the main bank would be built, 
forming at the same time a side of the coffer. This was 
successfully accomplished, and by the 15th of Novem- 
ber, 1868, Mr. Owen had the whole area enclosed and 
pumped out. 

But now happened one of those difficulties predicted 
in the construction of this work. The river began to 
rise and scarcely had the bottom of the dam been ex- 





posed to the curious gaze of the employes when in or- 


der to save the structure, which was twelve feet high and 
only ten feet wide, from being crushed by the rising 
waters, it was found necessary to flood it. In a few days, 


The dam was successfully 
pumped again and with the exception of a few leaks 
and threatenings of breaks, the work of excavation for 


however, the river receded. 


the foundation of the lock was carried on continuously 
until the night of December 31st, 1868, when an ice 
gorge forming in the river just outside of the dam raised 
the timber coffer bodily from the rock bottom, the 
waters rushed in, the dam filled and farthér operations 
ceased temporarily. 

(To be continued.) 
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Water Works, Ancient and Modern.* 





BY E. H. D’AVIGDOR. | 
(Concluded from page 360.) 

Infinitely more imposing, though hardly more trou- 
blesome in its execution, was the great aqueduct of | 
Baden, consisting of 43 principal openings of from 30 | 
feet to 42 feet span, besides a number of subsidiary and | 
lower ones which were covered up by abank. This | 
work is exactly half an English mile, long and no less | 
than go feet above the bed of the Schwechat. It crosses 
the valley just above the populous town of Baden, famed 
for its sulphur springs, to which many of the Viennese 
resort during the summer months. The piers are con- 
structed of faced and coursed rubble with ashlar quoins 
and on ashlar plinths; the arches are turned with six 
rings of bricks, the spandrils are also coursed rubble, 
and there is a string and parapet course of ashlar above, 
the extrados of the conduit being grouted and flushed 
in with rough concrete, and the whole surface then 
paved, the joints being run with cement. Handsome 
buttresses of ashlar support the piers. The whole 
structure, crossing as it does a park-like valley dotted 
with villas, and close to the palace of the Archduke Al- 
bert, which appears on the hillside to the right, presents 
a most imposing appearance. It was erected in the 
short space of two seasons, the first season having been 
cut to waste by the delay in obtaining the necessary 
ground and the dilatoriness of the sub-contractor. Great 
difficulty was here experienced, as the Exhibition build- 
ings, which were at that period being hurried on at any | 
cost, absorbed all the available supplies, and even the 
best brick manufacturers found it difficult to resist the } 
enormous prices offered them for delivery at the Exhi- 
bition building rather than at the water works. 

The next important aqueduct is that of Modling, 
to the same scale as the old Roman aqueducts of Marcia 
and Claudia. This is much shorter, the valley it 
crosses being in fact a mountain gorge ; it has only five 
openings, but they are no less than 9 klafters in Aus- 
trian, or 56 ft. 6 in. English span. It is about 4 ft. 
higher in the centre than that of Baden, and is mostly 
constructed of brick, there not being a sufficient quan- 
tity of good rubble available. The conduit, emerging 
from a tunnel, immediately crosses the aqueduct, and 
then plunges into a second tunnel under the celebrated 
Lichtenstein Park ; the whole of the material used in 
construction had, therefore, to be raised frum the valley 
below, and for this purpose four huge scaffoldings had 
to be erected, each nearly too ft, high, and put together 
with the heaviest mast timber. The stone was raised 
by double winches, pulleys, etc., the bricks by that ex- 
cellent method of an endless chain, carrying buckets, | 
something like the chain and buckets of a dredger. In 
high winds it was found impossible to work on these 
scaffoldings, and the greatest precaution had to be used 
to stay the centres of such large arches springing at a 
height of from 50 ft. to 60 ft. above the valley. 

The aqueduct of Liesing, which crosses that busy | 
little manufacturing place close to the huge brewery, 
is the longest of all, viz., goo yards English; it forms a 
very interesting object when seen from the railway, but 
needs no further description, as its construction is 
very similar to that of Baden. The Mauer aqueduct is 
remarkable only from its being built ona curve; in 
every other respect it is a much less important struc- 
lure. 

Some of the most difficult and interesting works are, 
however, buried away out of sight, and will rapidly fall 
into oblivion. For from the end of the Kaiserbrunn 
tunnel, near Hirschwaug to Ternitz, a distance of about 
10 English miles, no one passing over the line would 
notice anything particular, nor in fact be aware of the 
existence of a conduit at all, except from the succession 
of handsome retaining walls, near the river Schwarzau. | 
Yet this sction presented many difficulties. In many 


cases the centre line is wedged in between the river, | 
road and railway ; it frequently lies in the former river 
bed ; at other places it crosses swampy meadows which | 
are saturated from the Schwarzau through the gravelly 


subsoil. The river walls were executed under most 
troublesome conditions. We were constantly working 
in the water; we had rock to deal with and did not 
dare to use powder or dynamite, except at certain hours | 
of the night, because trains were constantly passing 
> * A course of papers delivered at the Austrian Institution of | 
Engineers and Architects, December, 1375, and January, 1976. | 
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TABLE No. III.—SHOWING SCHEDULE OF THE PRINCIPAL PRICES PAID ON THE VIENNA WATER Works 


1870 — 1875. 





No. | DESCRIPTION. FROM To 
ti penn ita ticles 
EARTHWORK, $ d. § d 
I |Excavation for pipe trenches in the town and suburbs, including strutting, 
[Sinn SCG ih TO. Selina s ccackee dngncesssases cube yard 0 5% 54 
STII oo caret a tare asic sGdas copecwcadva nce cews ¢ _ o 1 o 1% 
Excavation from side cutting, including filling in, stamping and making up 
| EE ee eT CSE CEE Ore RTL E LOPE EEE OTC CP eee cube yard o 38 Oo 354 
4 |Excavation for main conduit of aqueduct, including strutting, timbering, 
filling in, stamping, making up bank, and all leads up to 210 yards.... 
iwaee Cena wa Core scewecrcceccccceescescccesescscccse Per Cube yard 
Cie ee et ON ORs aa ose acd s cowne Wea Bead eacegunaeds I Oo r 2 
(6). Heavier soil, clay and gravel ........cccccccccccceccecs e ¢ 1 10 
(c). In boulders and rock requiring powder. ........66.. cece ee eee 2 2 2 6 
(d). In saturated soil, including cofferdams and pumping........... 24 2 10 
(e). In * “ requiring constant steam pump .........-006. 4 0 4 6 
5 {Excavation in tunnel per yard formed irrespective of material and includ- 
ing all plant, timbering, dynamite, ventilators, etc...............22..) 30 0 32 0 
6 j|Leads over 210 yards are paid for at the rate of 1.4 (1 4-10d.) for every 
yard carried an additional 200 yards, no fraction under 40 yards being 
| counted 
7  |In cases where pumping was not provided for, the men employed are paid 
POP ARP. «cin ediewerss. 22 
MASONRY EXCLUSIVE OF LIME OR CEMENT. 
8 |Rubble masonry in foundations, walls, abutments, and spandrils in mortar,! 
Iie be eee sane ticnen eas ee ‘ -aa4 +++.» per cube yard ag 8 2 
9 GI ARs A DO oe Si vo xno e ceca ceew nt acdeeuees per square yard 6 oO 6 
10 Concrete in foundations..... . cube yard 2 3 7 11 
II Dry. rubble masonry.... ; 3 6 0 6 4 
12 |Rubble masonry in arches EUR ce RACs se melns KMS Oe See wane = 12 ¢ 13 0 
13 Brickwork in foundattons and abutments........ o 14 ( 14 0 
14 . arches up to 36 ft. span.... 16 o 17 0 
1s - = CHCRGMINE BO TC. SUBR 6 65s bein cece ince. a os 2h oO 26 oO 
N.B.—AIl prices for masonry and brickwork, including staging, centres, 
timbering, etc. : 
16 Coursed and faced ashlar .......... ie: ..++-per cube foot 2 < 22 
17 Cut and dressed ashlar in quoins, cornices steps, etc......... si _ 4 2 oi 
18 PRGMING BG Wie TENG docs cc nee cesccrces . per square yard 4 6 5 oO 
19 a QM. " coceccccscecss es ™ 3 0 
MISCELLANEOUS, 
20 Coat of Portland cement inside canal and polished three times, per sq. yard g § 
21 {Piles 10 in. by 10 in. including driving per lineal foot 0 9 
22 Sheet piles, including driving............ es “« 0 5% 
23 WC CUMMING 6 6os se ds sich ceed oeewne Kets escs cocecinn per sq. yard 24 
24 ISmith’s Work ....-.ccccscccscncecccesscccen soscccesees -+-percwt.) 30 o 
25 |All hydraulic lime...... Rake decks taaewe “s 22 
26 A POSCIAIE COMMGIE. 6.6005 ces cc cccess cd o 5 0 


> 


|All prices include delivery on the works and working up Chey are fixed 


by the average premium on gold (12% per cent.j, and include the per- 


centage demanded by the contractors over the 


within range, and the high road had to be kept open 


> 


for traffic, although our centre line was sometimes ex- 
actly under the middle of it. The river walls were 
constructed so that they supplied us with one abutment 


for the aqueduct at the same time; 


: heavy cofferdams 


were used, and the water exhausted by steam power. 


Even this was often insufficient to keep the bottom dry 


as the gravel subsoil, which fills the valley in many 
places to a great depth, allowed the water to rise again 
as fast as it was pumped out; in fact, through the 

crease of the head outside, the more we pumped the 


more we got. In these cases the bottom was dredged 


| out and the foundations laid with concrete behind an 


apron of piles, after which the masonry could be pro- 
ceeded with. In the park at Reichenau the whole soil 
was constantly saturated with water to within 18 in. of 
the surface, as the foundation was 12 ft. deep there was 
a head of 10 ft. 6 in. to contend with; here the wh 
of the canal was executed in concrete, the side walls 
being run with boxes or small cofferdams, and the arch 
being turned over a full centre or drum. Even thi 
ticklish work has been perfectly successful, there bei: 
now no crack, settlement, or perceptible leakage what 
ever in this length of concrete or in any others. 

Far from having been constructed, like the Kom 
aqueduct Marcia, without mortar, one of the principal 
reasons of the success of the work and the trifling na- 
ture of the repairs necessary is no doubt the excellent 
quality of the limes and cements employed. 

Careful trials were carried out with scrupulous accu- 
racy on every description of lime and cement before it 
was admitted to the works. On arrival of a specimen 


| it was carefully filled into a box containing one cubic 


foot and weighed, the mean of several experiments be- 
ing taken. It was then screened through a fine sieve 
and weighed again, it being supposed that the unburnt 
or vitrified particles or any stones would not pass 
through the sieve. The mean weight of the screened 
lime or cement per cubic foot was established as the 
standard which was to be paid for. Cylindrical vessels 


original schedule 


were then moulded with the cement, the necessary wa 


ter being added in very small quantities ; 


’ 


the vessels 
themselves were immediately filled with water and al- 
lowed to stand; if they gave way the lime or cement 
was refused. Sundry blocks were then formed, first ot 


ure lime or cement, then with one-half, two-thirds and 
three-fourths fine, clean river sand, and all these blocks 
were tried both for extension and compression. Only 
these ordeals had been successfully borne was 
he material accepted for the works, and during the 
progress of the deliveries frequent trials were made to 
see that the quality came up to the first handed in. The 
greatest precaution was used to prevent any but accepted 

es and cements being used on the work, and this 
was insured by the schedule prices of all masonry being 
exclusive of cement or lime, which was paid for sepa- 


rately by weight. Material arriving by road or rail 


had to be unloaded into one of the numerous temporary 
stores erected along the line for the purpose, there ex 
ami , measured, and weighed by the agents of the 
municipality, and as it was required on the works it 
was handed over to the contractor, who only received 
payment for the quantity thus handed over by the muni 
ipal agent. It was, therefore, the contractor's interest 


1 


ly the very best limes and cements, and _ if 


to deliver 


he had used any other material on the works but what 


had passed the municipal agents, he would simply have 
lost the price of it completely. It is a fact which every 


engineer ascertains by experience, that one of the great- 





ties attending the execution of work is to 
prevent sub-contractors and gangers using inferio 
limes and cements or any stale mortar which is handy. 
The only way to prevent this abuse is to make it every 
one’s interest, as much as possible, to use none but 
that approved and passed. The precautions adopted 
by the municipality of Vienna were certainly excessive, 
and frequently proved a hindrance to the progress of 
the work. As an example of this, I may mention that 
the contractors intending to erect a temporary stable 
close to the Baden aqueduct, provided some ordinary 
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TasLe No. IL—SHOWING THE QUANTITIES OF HYDRAULIC LIME AND PORTLAND CEMENT USED IN THE CONSTRUCTION OF THE 
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VIENNA WATER WORKS, WITH THE STATIONS OF DELIVERY AND NAMES OF MANUFACTURERS. 













































































Hypravtic Lime. 
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Grand total 44,449 tons hydraulic lime. 


rich white lime, which was, however, immediately re- 
moved by the municipal engineers, who would not allow 
any but eminently hydraulic limes on the work, and not- 
withstanding the explanation given, they insisted on the 
stable being constructed with best hydraulic lime mor- 
tar. Although such ridiculous mistakes occurred more 
than once, and a great deal of time was cut to waste in 
experiments, the principle of separate payments is a 
sound one, and cannot be sufficiently recommended to 
hydraulic engineers. 

In order not to load this paper with figures I annex 
fable IT., 


lime used. 


which shows the quantities of cement and 


from England, in consequence of the Austrian manu- 
facturers being unable to supply the immense quanti- 
ties required in the years 1872 and 1873. The principal 
home manufacturers were those of Saulluh and Escher, 
at Kufstein, and Egger at Trieste ; all these are natural 
cements, and the first-mentioned can certainly compete 
successfully even with the Burham Portland, or that of 
Messrs. Cranbourne and Lucas. Curtis’ works, near 
Vienna, supplied a most excellent light. 
hydraulic lime, weighing 56 Ibs. to 58 Ibs. per cubic 
foot, but setting with extraordinary rapidity, even in 
running water, and therefore very useful in the execu- 
Of course this 


hime presents neither the same cohesion nor the same 


tion of many of the works described. 


resistance to pressure as a cement, and does not harden 
much after the first month; but it is much to be recom- 
mended in contending with water, in cofferdams, lining 
tunnels, etc 

The municipality of Vienna kept a very careful ac- 
count of 


all the experiments made, how- 


They 


prove that the Austrians have made great progess in 


which would, 
ever, be too long to give here even in abstract. 
the manufacture of limes and cements, and are able to 
with 


With 


were able to make the canal tight even in places where | 


compete 


qu lity. the 


the pressure of the water was so great as to force the 
mortar out of the joints, and send it in jets against the 


opposite wall. It is owing to these also that the et 


of repairs, which is generally estimated at about 5 per | 


cent. during the first three years in aa works, has 


hardly a 


t 


ttained a tenth part of that sum. The waste 
of water 


An 


whic 


which we have seen reached 48 per cent. in 


ent Rome, is not commensurable here. Gaugings, 


h have been taken near the springs, prove that the | 


same quan ul 


but eminently | 


foreign firms both as regards price and | 


‘Grand total 12,341 tons Portland cement. 


reaches the distributing reservoir at Rosenhugel without | the columns of which it appeared in print for the first 


any contamination or increase of temperature, and this 
indubitable fact appears the best answer to the many 
hostile critics who have attacked the Vienna Water 
Works from the very beginning to the end. ‘ The proof 
of the pudding is in the eating,” and the execution of 
the aqueduct having been perfectly successful, the sup- 
ply of water being pure and plentiful, criticism on the 
mode of construction and the design appears useless. 
In Table III. I have annexed a schedule of the prices 
paid the contractor for the different descriptions of work 


reduced to English measurements and money. The 


Some of the Portland cement was supplied | prices of masonry are exclusive of lime or cement, but 


jinclude all centering, scaffolding, temporary roads, 


bridges, etc. I have not touched upon the second posi- 
| tion of the work, namely, the mans and the distribu- 


tion. 





This would have made the papers far too lengthy, 
nor does this portion of the work present so many fea- 
tures of interest, 





since mains and pipes are laid, with 
slight difterences of detail, on much the same principle 
everywhere. 

In conclusion I may mention that the introduction 
of the fine spring water from the Alps by means of the 
works described, lias had a most beneficial effect on the | 
mortality of Vienna, which in 1873 had attained the 
enormous figure of 35 per 1000. Notwithstanding the 

slackness of tra‘le and business which has continued 
| since then, causing an unusual amount of distress and 
pauperism, notwithstanding two unusually severe win- 
ters, and a summer (that of 1875) in which fruit was 
so plentiful that pigs were fed on peaches, a fact nearly 
| always causing choleraic diarrhoea and dysentery, the 
rate of mortality has steadily decreased ever since the 
1st of January, 1874, and is continuing to decrease al- 
most in proportion to the introduction of water supply 
hee the houses. The figure for 1874 was 28, that for 
1875 is not yet exactly fixed, but approximates to 25.5. | 


| 
| 
| 


|ample of Vienna will soon be followed by other towns | 
| of the empire, and that they also will hasten to supply | 
| their population with the blessings of a plentiful supply | 
| of pure water. 

THE present number completes the foregoing excel- 
lent article on Water Works. We have given all the 
| illustrations but two or three which were unimportant 


1} 





j} and which we could not reproduce except at great ex- 


pense. We here also beg leave to acknowledge our | 


time, and which gives all the illustrations. As we can- 
not supply the back numbers containing the article, 
parties who desire to possess it can obtain it only 
through Messrs. Miller & Smith, New York city, Amer- 
ican agents for Engineering. 
ancninalgiegss 


The Jetties at South Pass. 








We learn that for some time past the channel be- 
; tween the jetties, at the mouth of South Pass, is every- 


»| where more than two hundred feet wide for a depth of 


twenty feet, at average flood-tide, and that in the mid- 
dle of this wide channel the depth is more than twenty- 
two feet. This is cqual to from 22% to 23 feet at the 
highest tide at South Pass, when a range of three feet 
tide, with a channel depth of 19% feet for from 800 
100 feet in width, is usually reported at Southwest Pass. 
Therefore it is seen that the jetties have given, although 
yet in an incomplete state, a magnificent channel across 
the South Pass bar to sea, twice as wide and several 


feet deeper than has ever been obtained across the 
Southwest Pass bar. If this is considered as any indi- 
cation of a failure of the jetty system, then we should 
| welcome all such failures ; they are what we should pray 
for earnestly. All through South Pass, from its head to 
the jettied channel over the bar, as is generally known, 


the depth exceeds thirty feet for more than two hundred 
| feet in width. 


We are informed that the works required to confine 
the flow of water from the main river, above the com- 
mon head of the passes, into South Pass, so as to secure 
a like deep channel entrance to South Pass over the 
river middle-ground shval above its head, are being 
energetically prosecuted, with every prospect of early 
success. Already, notwithstanding the low stageof the 
river, the one-dipver dredgeboat at work there to expe- 
dite the cutting out of a deep channel entrance, has 
succeeded, as we are assured, in obtaining a depth of 

j inlet of from twenty to twenty-two feet across the shoal, 
which the tidal current suffices to maintain and widen. 
Soon, we are told, two more powerful dredges will be 


eesistance of these materials wel be satisfactory a result induces us to hope that the ex- | put to work there, and, with three boats working to- 


| gether, an entrance channel across this hard sand mid- 
| dle-ground shoal, of sufficient width and depth for the 
| largest class of ocean steamers, even at the present low 

river stage, may be expected at an early date. With 
jthe river at the height it was three months ago, we 

would have even now a clear and unobstructed channel 
of more than twenty-two feet in depth, from New Or- 
leans to the sea, through South Pass. 
This long looked and hoped for desideratum, “an 
open river mouth,” seems at.Jast to be near of accom- 
| plishment, and we take pleasure in congratulating the 
| merchants of our city on the prospect of the re4sval of 
their business interests whi ch must result therefrom.— 


ty of water, which there enters the conduit, | indebtedness for the entire article to Engineering, in| N. O. Picayune, Nov. 3 
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A GOOD ENCINEERING PAPER— HOW TO)! We have many warm admirers, if we may believe all 


MAKE IT. 


With the approach of cold weather the season of en- 





gineering field operations is drawing to a close. New 
works are seldom inaugurated in the Northern states at 
this time of the year, and only such portions of old 


works are prosecuted as are not affected by frost. En- | 


gineers are soon to be busied in the office, revising de- 
signs, drawing more careful plans than the busy time of 
summer would allow, copying field notes, and making 
calculations and projects for a new season. It will be 
perhaps a timejJof comparative leisure, and we therefore 
seize an early opportunity to renew some suggestions, 


as to what a good engineering paper ought to be, and | 


how it may be made a satisfactory one. 

An engineer upon any class of work will prize his 
paper more highly, if he can find in its pages, from time 
to time, accounts of the progress of similar works, de- 
tails of the construction, facts and figures, accompanied 


by more or less illustration, a clear statement of diffi- | 
culties surmounted and the way in which they were | 


overcome, and, lastly, if one can be persuaded to tell of 


them, the expedients, proportions, etc., which have mis- | 


carried and failed. It is by this latter class of exam- 
ples of engineering practice, or perhaps we had better 
say, by these instances of engineering failure, that we 
are well instructed for future emergencies. A structure 
which stands and fulfils the purpose for which it was 
built may, at the same time, not be economical, by rea- 
son of an extravagant use of material, or otherwise; but 
one which has failed has, to the careful examiner, devel- 
oped its weak point, and enabled him to test critically 


the theory upon which it was designed Instructed in | 
that direction, we shall no longer follow precedent and | 


copy previous examples, but shall improve and better 
adapt our construction to the required end. 

As many of us are not confined closely to specialties, 
and as those who are so confined also feel an interest 
and a sympathy in the progress of the whole profession, 
the line of articles to which we refer above will be wel- 
come to all of our readers. 

A good engineering paper should also give all of the 
news of the profession, as of general interest, besides 
being valuable to those who are on the lookout for new 
business connections. How well we have done in this 
direction in the past, our columns for the last nine 


months will show. The paper should also be a good | 


medium between engineers and those with whom they 
have business dealings; such we have endeavored to 
make it. 

As we have said before, it has been a shame that 
American engineers have been obliged to seek foreign 
periodicals for descriptions of American engineering 


works. So far as has been in our power, although not | 


to the extent which we have wished, nor to the extent 


to which we propose to go in the future, we have re- | 


moved this reproach. 

Now to exhort:—While we have been earnest in the 
endeavor to collect all matters of interest, we have 
failed to obtain many things which would be of value, 
because we were not on the spot, and so did not hear of 
what was done at the time. We therefore call on all 
who desire to see in our columns, the latest items, the 
correct information in regard to undertakings, the state- 
ments and descriptions of completed works, to send us 
all facts which are of their personal knowledge, be they 


in the shape of dates and figures, clippings from local | 


papers, or articles of some length. We have to thank 
heartily those who have already favored us in the past, 
and, unsatisfied, to ask for more. We know that the 
past season has not been a busy one, and that some of 
our brethren have not had all the work to do which they 
desired ; but there has been considerable activity in some 


quarters, with a more encouraging outlook for the future. | 


To those who have been actively engaged we would ad- 


dress ourselves, when we ask that we may be favored, 


during the winter, when they may find leisure time, 


with such accounts, more or less in detail, of what they | 
have done the past season, as they think will interest | 


engineers, architects and contractors. 


A word on another point will not be amiss. Kind | 


reader, you who value highly the facts and views which 
you find in our pages, who look for the paper each week 
with interest, and read it with pleasure,—but whose name 
is not on our subscription list,—we shall be pleased to 
put it there upon the receipt of the right word from you. 





ENGINEERING NEWS. 


that we hear; but it costs a great deal of money to 


| bring out these sheets, and an endorsement which is not 


| backed up by anything substantial, a cheerful interest as 
shown only by the ready reading of another’s paper 
| will not pay the printer. We desire to illustrate more 


abundantly than we have as yet done, and to increase 
| the size of our paper as soon as circumstances will 
warrant. Whether they alrexdy get their money's 
worth, our subscribers can judge for themselves. We 
shall take no step backward. We only ask for the ear- 
nest support of our professional brethren, both by their 
pens and their pocketbooks. 





BENEFITS OF ADVERTISINC. 


i > 
| For nearly two years we have had on our shelves a 


NEERING NEws. Being fragmentary they were slow of 
sale at fifty cents while the complete volumes, contain- 


weeks’ advertising we have disposed of every copy and | 


| still the orders are coming in. We feel assured that 
| every person who bought the incomplete volume feels 
| that it is worth all that he paid for it, and in this fact 
| es the secret of successful advertising—Aaving an- 
nounced an article for sale be sure that the purchaser 


| we offer to our readers VoLUME Two, of ENGINEERING 
News. It is complete; it contains 156 pages of read- 


diagrams; it is bound in paper covers, and includes a | 


carefully prepared index of subjects; it is well printed 
on most excellent paper, and its contents are of interest 
and value alike to the Civil Engineer and the Land 


| was sold at two dollars; but the price was put down to | 


the nominal rate of One Dollar for the purpose of se- 
curing its more rapid introduction among the profession. 
It is therefore now offered in book form at One Dollar 


one left by the end of the ensuing month. 





| edition will soon be disposed of. 





Engineering Thought. 





number of copies of the incomplete Vol. I, of ENGI- | 


ing but three more numbers than the other, were all | 
sold out long ago attwo dollars. By means of two | 


gets good value for his money. Acting on this motto | 


| ing matter besides several illustrations and numerous | 
! 
' 
Surveyor. It isan improvement on Volume One, which | 


in order to ensure the rapid sale of the copies remaining 
on our shelves, and of which we do not expect to have 


As all our readers are aware, these volumes are com- 
| posed largely of most practical and valuable engineer- 
ing papers selected from the Proceedings of various 
societies in this country and in England, and which can- 
| not be obtained from any other source, except by becom- 
| ing members of these societies. Many of these papers 
are, singly, worth the price that is asked for the volume, | 
and we are sure that it is an opportunity that will not | 
| be offered very soon again for obtaining so much for so 
little money. Experience has shown that books of this 
character become greatly enhanced in price as soon as 
| they are out of print, and we will leave our readers to 
judge for themselves after they have seen the class of | 
subjects of which it treats, whether our Volume Two 

does not bid fair to be classed among the number. We 

are already disposing of the volumes each week and 

| We are Certain that as soon as it is known that the num- 

bers of last year are bound up in neat, book form, and 

oftered at the regular subscription price, that the entire | 


The Origin and History of tne Progress of 


Abstract of a lecture delivered by Wm. J. McAlpine, Civil 


369 


of the subject of the present paper in which he pro- 
posed to consider it during four great periods of time; 


viz. First. Previous to the times of what we have been 


accustomed to term, those of reliable profane history ; 
Second. Extended down to the dark ages of Euro- 


pean civilization ; 
Third. To the close of the eighteenth century ; and 
Fourth, to and of the present time. 


} Chis, the first of a series of four lectures, embraces 


the first division above stated. 

The speaker then called attention to the physical 
condition of a human being placed among the other an- 
j}imals to some of whom he was inferior in strength, 
fleetness or endurance; a habitat of one element while 
birds and some of the beasts were of two ; yet in despite 
of these inferiorities, man soon became the ruler of the 
whole animal kingdom, and, eventually, the director of 
| many of the operations of nature. He has forced the 
| winds, waters and earth, the gasses, liquids and solids 
under his subjection. 


The mind is offended by the rude traditionary fables of 


the earliest of profane histories, and to arrive ata true his- 
tory of man’s thoughts before, and even at that period, the 
lecturer proposed to consider, first, a man placed among 
the other animals and the elements and to trace him step 
by step from that rude condition of life, to the time when 
we consider his actions by the light of authentic history. 

Next, to confirm this inductive process by comparing 
its results with those of the existing societies of men, 
from the dirt-eating Indians of this continent, or 
those of the semi-brutes of the interior of Africa, 
step by step through the savage nations as they are 
now found in many parts of the world.—and those 


who are more and more advanced in civilization, and 


continued through the existing semi-civilized nations, 


and up to the highest degree of civilization, and, finally, 
to consider the most authentic of the ancient histories 
which apply to the subject, and after correcting the ex- 
aggerations and errors, wherever it is possible, and reject- 
ing from consideration those which are palpably false. 
History, thus corrected, becomes reliable as no other 
history, and the same method may be applied to later, 
| and even to modern history, to great advantage. 
| In illustration of these formulz the speaker stated that 
| the primeval man at first demanded food, then clothing 
and then habitations; his food at first limited to fruits 


and the natural products of the soil soon after required 


the exercise of mechanic arts to break up the earth, and 


| a Spade was his first invention. 

The domestication of the most mild of the animals 
led to the application of their powers to the. plough, to 
| back borne burthens and to the haulage of rude carts, 
in each case calling forth man’s inventions of the agri- 
cultural implements, the roadways and the carriages, all 
of the rudest description, 

Meanwhile man armed himself with sharpened poles 
or javelins, then pointed them with bones or sharp 
stones, and at a much later day, with the hammered- 
out metals ; but probably during this period invented 
the elastic bow and javelin-shaped arrow. 

To overcome the fleetness of some of the animals, 
man commenced association. 

The clothing of man, first of the skins from the sac- 
| rificial animals, was soon changed to those knitted of 
' their wool or fur, or the soft fibres of plants or trees. 

After the domestication of the cow, ass, horse, camel, 
sheep, etc., the rude pathways which had sufficed for the 


Engineer, M. L. C. E. of London, Past Prest. of the S. C. E. of path of the footman had now to be improved for the 


the U. S., etc.,—on the 19th of October, 1975, at a joint meeting 
of the members of the Societies of Mining and Civil Engineers 
at Philadelphia, Prepared by the Author for ENGINEERING 


NEws. 


ancients, with those of modern times. 


The lecturer explained, that a few years ago he had 
been called upon to deliver one of a series of scientific 
lectures of which his topic then was on “ Modern En- 
gineering,” in which he had compared the works of the 


The studies connected with the preparation of this 


lecture had strongly directed his attention to the remark- 
able coincidences in the history of all nations and soci- lowed by large stones, then crossed by the trunks of long 
eties in regard to the mechanic arts; begining with trees resting on the opposite shores, then by piers, or sus- 
rudeness, continued with improving culture, to a cul- | Pe"sion bridges of vines and next of ropes were introduced. 
mination, and then by gradual decline, to ultimate de- | As society advanced new demands for human inven- 
cay, yet that there was upon the whole, a continued ad- | tion arose, as fabrics made by spinning, then by weaving, 


passage of the mounted man, and when carriages were 
introduced these pathways had to be improved into 
roadways. Morasses were trossed by unyielding dykes, 
water courses were spanned and roads were located on 
appropriate grades. 

On the water man began his transportation by a log 
| next it was hollowed out into a canoe, heavier weights 
were water borne on rafts and then on two or more ca 

| noes, and finally on water tight vessels. 
Water courses were crossed at fords, which were shal- 


vancement of knowledge in the world up to the present | which led to the highest advancements in this line of 


time. 


mechanic art. 


These reflections led the speaker to the consideration The easily worked metals soon came into use and 
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vith them the labors of the mechanic were advanced. 
[he clay and slime along the banks of a river, hard- 


ened by the heat of a tropical sun, suggested bricks and 





, which soon after were hardened by fire. 
tones were quarried and rubbed smooth by harder 
Che fore buildings were first made by cutting off 
trees, by placing thereon longitudinal tree 
t } y fs of tree lim! ind thatching and a top 
y é turf Phe rude habitations 
i } f th element i i edit 1 
\ ] lant w on the earthy roofs and sur- 
led the « lature f colum the 
l¢ ! ornamentation w € to architect 
* lect r then owed that in the Bible the ni - 
of 1 u led each other in the same order 
then that the profane history of every nation again 
iirmed t regular succession of the development of 
hani i 
Aft kk rer took up many of the recorded 
ly et ru W k t ittributed to Semerimus, 
foe: t re-hist mor vents of India, Assy 
| 1 na ywwed which were fal is, Which were 
ind which were venial ¢ geration und then 
ed t econd lecture was 1 rls compl] for 
lis i! \ ld be followed by the others, and wher 
e seri com t ! ‘ We W { } shed 
together 
WE are ibliged to postpone “‘Sanitary Engi 
neerit on account of the delay occasioned pre- 
par tl Tables” referred to in a previous issue 
Art the weekly Conversazione at the rooms of the 


Am. Inst. of Mining Engineers in Philadelphia, on Oct. 
26, Mr. Thos. Lintwell of England, spoke for almost 
twenty minutes upon the effect of open versus closed 
furnace tops upon the yield of the furnace, and illus- 
rated h interesting remarks by copious sketches on 


> 


here was a large attendance of mem- 





bers and visitors at the rooms. 
It will doubtless be of interest to readers of the NEWs 
to knew that Mr. Edwin A. Barber, of West Chester, 


Pa., who had charge in the Centennial Exhibition of 
the exhibits of the Geological Surveys, and who was 
with Prof. Hayden in Colorado and Arizona for two 
years, 


Ancient Pueblos or ruined cities of Utah and 


has three lectures ready for delivery on the (1) ! 


Arizona, 


(2) The Moqui Pueblos, and (3) Modern Indian Tribes | 


f the United States. Literary Societies and other in- 
titutions 
ncrease their acquaintance with the wonderful archag- 
logy of the “far west,” by means of these lectures illus- 
trated as they are by photographs, drawings, and the 


Stereopticon, 





WE are permitted to take the following extract from 
a recent letter of Charles Sooy Smith from London, 
England 

“In the evening we saw a man dressed in one of the 
The heat was increased 


the fire, so that he was fre- 


hre and remain several minutes, 
by on 
juently wrapt in flames. 
the submarine divers, with, I suppose, a lining inside of 
which air is pumped through a pipe which passes 
through another pipe conveying cold water between the 
ning terior. The latter is of some porous 
materia! (probably asbestgs cloth) through which the 
water constantly percolates. He also carries in his hand 
le by which he can direct a stream of cold water 
» any part of himself which is in danger of being in- 


having oil poured 





and the ex 


i by the heat. He seemed to be able to remain in } 
se heat indetinitely and could carry red-hot timbers 
the greatest coolness,” 





throughout the country cannot do better than | 


Che suit is similar to that of | 


The Canadian Minerals at the Centenniat| 


Exhibition. 

(From a Corresponas 
The ** Mineral Departmemt” forms the most promi- 
nent single feature among the Canadian exhibits at the 
Centennial. It occupies a large space on the north side 


Main Building. At the east end of this space is 


f columns of coal showing the thickness of the 
cipal seams of the Nova Scotia and Cape Breton 
west end the coals of the North 


es, while at the 


lerritories and British Columbia are represented. 


ron ores comprising magnetite, fematite, ilmen- 
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ite, limonite, and spathic ores are represented in most 


cases by large blocks from upwards of fifty different 
localities. 
Copper ores and native copper are shown from about 


twenty localities. Copper has been successfully mined 


mt 


in several parts of Canada. 
ike Huron, bel 


Company, have been 


The Bruce and Wellington 


ring tothe West Canada 


mines on L: ng 


vorked for thirty years and have 


Phe Hartford 


worth 











produced $3,300,000 of copper. 
mine in the of Quebec has yielded upwards of 
one million doll ‘ f or 

Among the lead ‘s, there are some fine specimen 
of galena from the Frontenac mine, near Kingston, and 
from veins occurring near Lakes Huron and Superior. 

Zine, antimony, bismuth and platinum are all repre- 
sented by specimens more less rich. 

There is a fine d y of ores from the silver mines 
of Lake Superior, of which those from Silver Islet are 
the most conspicuous, having an intrinsic value of $1,- 
450. The specimens of ore and ingots of silver from 
British Columbia show that that province is rich in this 
netal as well as in gol 

Phe total yield of gold in British Columbia, since the 

st d very 1858 mounting to $38,166,970 is 
represented by a fine gilded pyramid, which has a very 
striking effect. There e also samples of gold from 
about twenty diflerent localities in British Columbia 
from the Saskatchewan River, from the Lake Superior 


and the Hastings regions in Ontario, from the Chaudiere 


1 Quebec and from various mines in Nova Scotia. 





un petroleum and its products are well illus- 


trated by a fine series of specimens and preparations by 


Messrs. Waterman Bros., the well known refiners of 
London, Ontario. The collection also contains samples 
of the petroleum of the North West Territories and 


the Gaspe peninsula. Besides coal and petroleum, lig- 


nite, Albertite, oil-shales and peat may be mentioned 
among the mineral combustibles afforded by the Domin- 
ion, and which are here represented by specimens from 
various localities between the Rocky Mountains and the 
Atlantic coast. 

The 


comprise iron-pyrites, phosphate of lime, magnesite, 


. } 
minerais 


applicable to chemical manufacturers 


chronic iron and oxide of manganese, of all of which 
there are large and fine specimens. 

Mineral paints, such as iron ochres (taw and prepared) 
barytes, celestine, etc., are shown in great variety. 

Salt and brine are exhibited, not only from the great 
salt region of Ontario, but also from the North West 
Territories, New 
some fifteen different localities. 


Of mater Us applicable to decorative construction, 


1 


Brunswick and Nova Scotia—in all, 


the show of marbles, embracing large polished slabs | 


from about forty-five localities, excites both admiration 


and surprise. There are also beautiful red granite from 
the Hon. John Young's quarry at Kingston, Mr, For- 
syth’s at Gananoque, and from the quarries near St 
George in New Brunswick. 

The principal building stones of the Dominion, up- 


wards of twenty. in number, are represented bya uniform 


| series of cubes of six inches, polished on one face and 
recently invented hre-proof suits, walk into an immense | 


dressed in various styles on the others. 

The slates of the provinces of Quebec are unsur- 
passed by any in the world. The are here represented 
by large planed and polished slabs, blue-black, red, and 
green roofing slates and school slates of all sizes. 

Phere is a good series of specimens of such materials 
as flagstones, gypsum, lime, hydraulic cement, drain 
tiles, bricks, clays, moulding sand and materials for 
glass-making. 

Of refractory materials, there is a splendid display of 


| crude and prepared plumbago from several of the mines | of two furnaces, the one to 80 ft., and the other to 48 


on the north side of the Ottawa. 
of 
mica-rock, asbestos, fire-clay, and refractory sandstones. 

The 


variety of grindstones, millstones, whetstones, hones, 


Numerous specimens 


are also exhibited soapstones, potstone, mica and 


materials for grinding and polishing include a 
tripoli, ete. 

Che specimens of minerals applicable to the fine arts 
and jewelry constitute perhaps the prettiest feature in 
the collection. Among them are prepared specimens of 


lithegraphic stones, porphyries, labradorite, albite, 


perthite, agates, jasper-conglomerate, and amethystine 


quartz, The jasper-conglomerate is a very remarkable 
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ite. It occurs in massive beds on Lakes Superior anc 


Huron. The amethystine quartz, of which some 


great 
masses of huge crystals are shown, comes from veins ai 


hunder Bay. The lithographic stones are from ty 


localities, one discovered by Professor Bell near Wa) 


k. 
erton and the other, which has long been known, in thy 
township of Marmora. 

In addition to this fine series of economic ming 
there is a stratagraphical collection of upwards of 1, 
nicely dressed specimens illustrative of the rocks of 
the formations of the Dominion. Several fine geolo 
cal maps and numerous photographs are also lisp] 
in the Canadian mineral department. 

All things considered the above collection is prol \ 


the most complete mineral exhibit at the Centen; 
although in some particulars, such as large size of 
tain specimens, it is exceeded by the United S 
exhibition. It does infinite credit to Canada and 

no doubt be the means, sooner or later, of attracti; g 
capital for the development of her mineral resou 
It 


several of the mineral products represented, 


has already had the effect of bringing orders to; 


This tine collection was made almost entirely }\ 
officers of the Geological Survey of Canada in ad 


to performing their ordinary duties in the field du 


the season of 1875. The same gentlemen also prepary 
and had ready at the opening of the exhibition a ¢ 
plete ‘* Descriptive Catalogue of the Economic Minerals 
of Canada,” which is universally considered to be the 


most perfect work of the kind published in connection 
with the Centennial. 

Phe Director of the Geological Survey has very Wisely 
decided to present a large part of the above collection 
to 


the Smithsonian 


Institute in exchange for other 
specimens for the Museum of the Survey, and for the 
the 
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non-sectarian universities of Dominion. 
>-- — 


American Institute of Mining Engineers. 





OCTOBER SESSION, 
(Third Meeting, 


(Special Correspondence of Engineering News 


Concluded.) 


This was followed by an extempore description of 
“A proposed college for Mining and Civil Engineering 
in Tokio, Japan,” by Prof. H. S. Munroe, and the cur- 
riculum The 


proposed was very thorough, practical and eminently 


intended to be followed therein. course 
suited to the requirements of the country, but all dis- 
cussion was prohibited by the Secretary, on account of 
the shortness of time available for the Session. To give 
an idea of the importance of the mining industry in 
Japan, the following statement is given showing the 
production of the various economic minerals for the 
year 15374 in American weights, measures and values, 
(Ton of 2,000 Ibs. gallon of 231 cu. in., and gold 
dollar) : 


Gold 827.2 lbs..... 


»$ 


245,000 









Silver 21,423 lbs... 382,200 

Copper 3,360 tons. 882,000 

| TPOR SOO0 1ONB cc cecctigvsssccrcer 147,000 

LOOT: DIGS WORSE. sn. Vivew'vccasdsace > ™ 20,850 

ROR Gil TONE oc ass xs heavasece ee. 2,940 

TOE BA OOO COMB 6 ce ev ccwsceeds ; = 1,911,000 
“ 


Coal Oil £76,240 galls... 00.05 ccsec va 


22,540 


Total values, $ 3,613,530 
Mr. H. M. Howe then read an interesting paper upon 


the “Influence of increase of height upon the working 
and temperature of different zones in the blast furnace;” 


| but as he spoke indistinctly, it was impossible to follow 


his statements closely. The tables upon the blackboard 


showed in full detail, the results of increasing the heights 


ft.; one result being to raise the temperature in the up- 


| permost or “zone preparation” as much as go per cent., 


| thereby increasing the production. 


The discussion which followed consisted chiefly of 


| a lengthy talk by Mr. Thos. Whitwell of England, who 


and the 


and beautiful rock, consisting of black and blood-red | 


jaspers, thickly disseminated in a matrix of white quartz- | 


-plan. 


described the six new furnaces erected at Consett, the 
results of altering their heights from 55 feet to 75 feet 
in increasiug the yield of grey iron and lowering the 
to 473 He 


then described the furnaces at Seraing which work on 


temperature at the throat Far. etc., ete 
ore with §3 per cent. metallic iron, blast at 1400° Far., 
runs direct from the 60 fe# furnace into 
the Bessemer Converter,—the first furnace to adopt this 


He closed with statements to the effect that in- 


iron 
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creased height does not always give mcrease 1 make 
the furnaces at Acton, formerly 93 ft. high 






for instance, 
were increased to 105 feet, but the most recent furnaces 
were not built over 9§ feet in he ont. 


The Report of the Centenni ul Committee was ther 


read which dealt (1) with the reception of foreign 


guests, (2) the weekly Conversazioni and (3) the collec 

tion of books, catalogues, etc., for the Institut Phere 
were 377 guests registered on the books from v 

parts of the United States, and 111 from I§ foreign 
countries, and of all these over 4oo n envi 

neers. Letters of introduction to the 1 ber of 494 
had been given out to foreigners, and 41 routes of t1 el 
made out. There were 432 letters copied and registered 


in the books. Che German Governm 


the whole of their interesting lead and salt collectior 


the Institute, the Spiegeleisen exhibit was ilso pre 
toyether with Borsig’s whole exhibit, and that of the 
Luzembourg and Saarbruck district Che har me 
Fagersta exhibit from Sweden was also re 
Cooper, Hewitt & Co's. exhibit of iron and _ steel, a 
several others. The adoption of the Report was pt 
ceeded by an animate; discussion, 1 \ trons 
yr unds were taken against acceptin \ h 
tious as tending to localize the In eto the pl ut 
which such collections should be : ted, and also th 
extra expense | surred by the m tenance f the me 
was strongly deprecated Ii ver to tl ‘ 

it was stated that at the close of the Ex! 

jonations would be collected together in the Memorial 


Hall by kind permission of the Penn. Museum and 
School of Industrial Art, entirely free of expense to th 

Institute, and subje t at ry ne to immediate re val 
by the Institute. The meeting was then: urned t 

2:30 p. m. 


On resuming, a description of a “ Magnetic Carbon 


Indicator” was read by Ch M. Ryder in which 
niece of steel of known carbon percentage, placed at or 
side of a vertical needle and of course defl cting the 
same, was compared with another piece of equal size 


placed on the other side at such a distance as to bring 
the needle back to a vertical position, and su 
determined (by scale graduations) the amount of car- 
bon contained in the same. A very neat little instru- 
nent, but with no provision for discriminating between 
the effect of carbon and the effect of flaws, upon the 
relative magneticity of the piece of steel under investi- 
gation. A short discussion by A, L. Holley and S. J 
Metcalf ensued 

Che next business was the election of new members, 
associates and honorary members, of which a consider- 


able list was read, and voted in by ballot 


Phe Secretary, Dr. Thos. M. Drown, then read a pa- | 


er by C. M. Williams on the “ Preparation of Zinc 
Oxide.” For this purpose Wetherell’s compound reduc- 
ing and oxidizing furnace was used; of the results 
gained at the Lehigh Works and at the New Jersey 
Works 9 analyses were given. Charcoal is not used in 
lie reduction as it impairs the color of the oxide. The 
tht 


sive of the hearth is 6 ft. by 4%4 ft., with 27 in. hei 





ibove the grate bar Che ore assays were 64 per cent. 
inc oxide with 24 per cent. carbonic acid. Analyses of 
zinc oxides and of the residues of the workings were 
then given. The discussion was limited to an expres- 
ion of gratification by Prof. Raymond that members 


who could not be present in person like Mr. Wilhams 


p 
should write such interesting papers as | just read 
and on subjects so seldom discussed. 

The two following papers were read | tle only as 


the authors had been unable to propose them in time for 


! 
the session, ** Lignite Coals of Colorado,” by Prof. W. 
b. Potter of St. Louis, and * Mineral Industry of Rus- 
sia,” by Prof. R. W. Raymond. 

Dr. Raymond then made a few remarks on the Bes- 
emer process in America. At its initiation its father, 
Mr. A. L, Holley, wagered that he could produce 1500 


tons per month from two 5-ton converters; he more 


than succeeded by producing 1636 tons. his same 
amount, 1686 tons, had just been produced by two §-ton 
converters in one week ending October 14th, at the 


North Chicago Rolling Mills; in one day of 23.40 hours 


the maximum of 73 heats were made yielding 391.5 tons | 


of ingots. These figures are the highest yet reached. 
He next spoke regarding petroleum in California ; that 
at first the discovery and workings were very disappoint- 
ing in their results ; the difficulty was in manufacturing 
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On the Currents in Navigable Rivers. 
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Wi bar form 1 
i t} ly for 
lL shape in 4 Lt la i t ] 
, their prese wi below 
by the deviation of the current d by the ripples they 
rive rise to, behind which the water 1 1ootl O 
mally the channels on either cle f th nk are 


equally suitable for navi but more trequenrly one 
channel de pen he expense of the other, and th 

is indicated by the teepness ot the banks of the dee per 
channel When the river takes a bend the direction 

the current does not at once follow the altered line ot 
the banks, but approaches the concave bank, and brings 
the greatest velocity and the greatest depth of the river 
near that bank. The concave bank is gradually en- 
croached upon, and a deposit is formed near the opp 
site bank, and the river frequently increases in breadtl 
atthe bend. On account of the direction the current 
takes ata bend, vessels ascending the river hug the 


convex bank an l, whe 1 de cend ny, kee p near the con 


cave bank. If the bend is very sharp, the stream is di 
rected with considerable impetus against the concave 
bank, and, washing away the bank and scouring the bed, 
strikes across the river towards the opposite bank; silt- 
ing takes place at the convex bank, which becomes 
pointed and has a gentle slope, whilst the concave 
is vertical. When the course of the stream is a curve of 
small radius, the river has generally a small breadth in 
proportion to the amount of its discharge ; the strength 
of the current merely approaches the concave bank, and 
banks are rarely formed in the bed of the stream. When 
the river curves gently and runs through a loose soil it 
increases in breadth, diminishes in depth, and banks are 
frequently formed in the middle 
Through narrow passes the depth of a river is usu- 
ally considerable, and its flow rapid; in these places 
vessels are always obliged to keep the centre of the river 
so as to avoid the whirlpools and back currents caused 
by projections from the banks. A tributary flowing 
into a straight reach of a river leads to the formation of 
a bank, where the current of the tributary is checked 
| by impinging upon the main stream, and, other condi- 
tions remaining the same, the size of the bank is pro- 
portional to the angle of inclination between the two 
streams. The best channel for vessels is generally on 


latter is very small. When the junction of the tribu- 
tary occurs at a bend in the river on the concave side, 
the bed is scoured on that side, and a deposit is formed 
at the point where the bank and the tributary unite ; 


the side where the tributary flows in, except when the | 
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Drainage of Berlin. 
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mou r fits population \ t t } 
ippl of i ‘ en i i 
tuated at rval long the st 4 ' 
oO thie t rol ind 1 port ! I 
furnished by an English water company, whi 
ppl f 1 the Spre ibove the Lhe 
badly paved and wit! t proy f ‘ vere | d 
y cate m ha i (7 ) ey 
ing t! | { t tre i e 
spre ‘ l by f ones or plat H il 
recht wa entrusted with the cha f md 
carrying it a « mplete ystem of rau e It 
determined to convey the draina i 1 the ce d 
roads through vel indtod ti y iri tion on 
the land By n order of the rath of Jul Is74 
on as the ver is complete alo rst I i 
cumbent or ! } rs to ne I I emer! 
with it | 1 cdirat h ! rve 
carry off the rain-wate hk ind th e from 
the iterc) t but natter le r house 
refuse is allowed to pass down the drain All cess 
are to be abolished, and waterclosets universally en 
ployed The kitchen sink is provided with a grati 
ind asyphon and clack valve prevent the return of 
gas through t! hou t 1; and tl A 
pipes are terminated by a syphon arrangement to arrest 
all solid debris washed oft the roof Another order of 


the 4th of September, 1574, deals with the water supply, 
for the town authorities have purchased the waterworl 

and tn ibu dant ; ply } t , be f T i ned to every 
house. The drainage and water upply are compulsory 
on the householders ; and the annual amount required 


for paying ofl by degrees the cay ital ext 


pe nded on the 


works, together with interest and the cost of mainten 
ance, is to be defrayed by rates levied on the household- 


ers. The drainage of the roads is to be effected at the 


| same time; the gutters will discharge the water into 


earthenware pipe drains, 9 inches in diameter, laid along 
both sides of the road. ‘They are connected with the 
secondary sewers, formed of stoneware pipes, 18 inches 
in diameter, or egg-shaped brick culverts, the width of 
which is two-thirds of the height he secondary 
sewers lead into the egg-shaped main sewers, built of 
| brick, 4 feet 4 inches wide, and 6 feet 7 inches high 
| There are receptacles lor intercepting the solid matters 
| from the streets, and ventilation is obtained through 
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man-ho'es connected with the main sewers. There 


being no fall, and the water level being near the surface, 


: 
it is necessary to have separate sewers for the different 


he 


districts. 
nearly equal; but Frederickstadt is most densely inhab- 
ted, and there the works are completed. The double- 
cting pumps will lift the liquid sewage 69 feet, and 
send it 8 miles in two iron pipes, 3 feet 3 inches and 2 
feet 514 iuches in diameter respectively, to Marienfelder, 
where it is to irrigate 2,035 acres of land for the culture 


le 


root crops and fodder, a plan already 
On the left bank of 
the river there are two pipes, each 3 feet 3 inches in di- 
the it 


raised 98 feet, to the estate of F ilkenberg. 1,815 acres 


of vegetab 


tried successfully at Thiergarten. 


imeter, for conveying sewage, after has been 


in extent, and 8 miles distant. Five 400-HP. engines 


l 


are to be employed for dealing with the sewage, the 
quantity of which is estimated at 22,000,000 gallons a 
day. There are also two pumping stations, one on each 
ide of the river, in the centre of the town, for raising 
the sewage of the low portions of the town and _trans- 
mitting it to the pumping stations on the outskirts. The 
cost of the works is estimated at £1,600,000, Of which 
£400,000 have already been expended on the drainage 
of Frederickstadt; and it is calculated that the work 
will be completed in ten years. L. V. H. 
<>< 


Opening of the North Sea Canal. 


of the Eagle, 


who so lately were intent upon the achievements of 


It may be interesting to the readers 
General Newton, at Hell-Gate, to learn something of 
another great engineering exploit here in Holland, a 
country that literally owes its existence to science, the 
suc cessful accomplishment of which was signalized No- 
vember 1st in the proudest possible manner. This was 
the opening of the North Sea Canal to the traffic of the 
world by the King in the presence of all the Ministry 
and many of the diplomatic corps. The details of this 
ceremony will have reached you before now, so I will 
devote this letter to some description of the work, its 
history and cost, and the influence it is expected to ex- 
ert upon the maritime commerce of Holland and other 
seafaring countries. The pres¢ ience of the First Wil- 
liam, who more than half a century ago dissented from 
the plans which were submitted to him for constructing 
the North Holland Canal from Amsterdam to the Hel- 
der, the northernmost point of the province of North 
Holland, and over fifty miles from Amsterdam, has 
been surprisingly verified. William I, striking his pen 
boldly from East to West almost identically along the 
line taken by the new canal declared that this was the 
true course of the sea. But he was overruled by pro- 
vincial interests, and it was left to time to demonstrate 
that if the great port of Amsterdam, which sprang into 
sudden importance when the Spaniards had ruined Ant- 


would 


werp escape the danger of joming the melan- 
choly sisterhood of the dead cities of the Zuyder Zee, 
some means must be devised for deepening the channels 
by which once the riches of the world were brought to 
her doors, but which had since grown too shallow to 
float the great vessels which carry the merchandise of 
modern days. Rotterdam has long been growing in im- 
portance at the expense of Amsterdam, and it remains 
to be seen whether the expectation of a return of pros- 


perity to the latter will be realized. By a cut of fifteen 


} 


as been brought within an hour or 
It is the 


miles Amsterdam 
twe of the German Ocean at ordinary tides. 


old story of the Mountain and Mahomet. 


will not go to the sea, but the sea has been brought to | 
Amsterdam, and it will be interesting to watch for the | 


next few years what use these slowguing Dutchmen, | 


with their shrewdness for business and great accumu 
lation of capital, will make of this advantage. 

The first spadeful of earth for the new canal was 
turned over in March, 1865, and now, after eleven years 
of laborious effort, the great work, in some respects the 
most remarkable ever undertaken, approaches comple- 


tion. It isconsiderably shorter and a trifle shallower than 


the famous Suez Canal, but is wider and contains ¢gi- 


neering works in its dam at the east and its locks at the 
west, which the work of M. de Lesseps is entirely with- 
out. True, it has no busy town at its eastern end, as 


has the Suez Canal; but it ts in anticipation to trans- 


form the desolate sandhills which now mark that term- 
ination into a vicinage of beauty and style in the estab- 


population on each bank of the river is | 


Amsterdam } 
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| lishment of a fashonable bathing place under the name 
|of Ymude. This last, it should be explained, is Dutch 
for “the mouth of the Y,” a shallow lake, so called, 
possibly, from its shape, which formerly extended from 
the Zuyder Zee to within three miles and a half of the 
west coast through 
“Holland op 


Locks to the sea the canal is sixteen miles long. 


a portion of the country cailed 


zijn smalst.” From Schellingwonde 
These 
| locks are to the east of the city, and the distance to the 

German Ocean by the canal from the principal quays is 


The 


its bed is eighty-eight feet six inches wide and at the sur- 


but fourteen and three quarter miles. channel at 


face 207 feet. At present the full depth has not been 
reached, but when this is completed the depth will be 
such that vessels drawing over twenty-three feet of 
It is in- 
tended ultimately that the canal shall have a depth be- 


water can pass throughout its entire length. 


below the Amsterdam pile, and from the North Sea lock 


to Amsterdam of 7.70 meters below the normal water 


level, with an average width at the bottom of thirty-five 
meters, The Amsterdam pile anciently represented 
the mean between high and low water mark. ‘The tides, 
are two or three inches lower now, but the measurement 


designated by the letters A. P., is still adhered to. 


There are ten lateral canals whose aggregate length 


equals that of the main canal; the Jength of banks in 
| the whole set of work, including polders, is forty miles, 
and the extent of excavation equals 13,000,000 cubic 
yards. 


The construction or formation of these “ polders” has 
constituted one of the most interesting features of the 
work, and deserves description if for no other reason 
than in illustration of that remarkable system of recla- 
mation of Jand which has alone, by its financial results, 
enabled this canal to be completed. This is the pro- 
cess: The sand excavated in one part of the canal is 
conveyed in barges and deposited on the clay covered 
bottom of the lake. Gradually the bank makes its ap- 
pearance above the surface of the water, and as soon as 
this occurs it is formed, and the slopes are 
with fascines from the wash of the waves. The bank 
holds at first the relation of a dam or water tight bulk- 
head, forming a division between two masses of water 
—one a comparatively narrow channel, the other a broad 
Archimedean 


expanse, but shallow. Upon the latter 


on : ’ | 
screws are put in play, and the water is forced out into 


the canal adjoining. When this is accomplished the bed 
becomes a meadow and is known in 


Within a fraction of 12,- 


of the ancient lake 
the vernacular as a ‘ polder.” 
500 acres, have been reclaimed in this manner, 8,500 


acres of which have been disposed of at auction at an 


average of $400 gold per acre, though for agricultural 


purposes $600 have been paid, and in the vicinity of | 


for bn 
have brought as high as $1,700 per «« 


Amsterdam, portions valuable purposes 


By 
this reclamation and sale of land, which is by no means 


ao 
ang 


e in gold. 


rare in Holland, the net cost of the North Sea Canal in 


cash will probably not greatly exceed $5,000,000, though | 


its gross cost is set down at more than $10,000,000 
The effect produced by these polders is certainly unique; 
and were it not for the system of stationary steam en- 
gines which has_ been instituted to keep the reclaimed 
lands dry by constantly pumping the water from them 
and pouring it into the canal, together with the organ- 
ized precautions of the authorities, one might expect to 
find the sea reclaiming its own. Almost everywhere in 
Holland, while your barge floats above the chimneys of 
the houses, you may see below the towering banks of 
the canal’s green meadows thick with cattle, each of the 
cows blanketed to protect them from the damp. 


The canal was excavated by dredging almost entirely, 


three kinds of dredgers being used. The ordinary bucket 
| dredgers discharging into mud barges were extensively 
} used; but an excellent result was secured discharging 
the mud into a vertical cylinder, whence it was forced 
by a powerful pump through floating wooden tubes with 
By 
a third arrangement water and sand are sucked up bya 
The 


t 
t 


leather joints, and so conveyed at once to the land. 
centrifugal pump. trunk let down to the bottom 
is attached by a joint to the dredger, and by this means 
I, 200 to 1,500 tons of sand have been excavated by one 
dredger with a twenty horse power engine in a single 
working day. The auxiliary works are commensurate to 
the importance of the main project. Side canals run to 


all the fishing villages and tolls are only to be charged 


| 
| 
} 
i 


| 


tween the North Sea lock and the sea of 8.50 meters ! 


protected | 
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| at the western end of the canal, so that the local traffic 
| will continue to be free, and will reap the adv 


antage of 
a deepened channel. 


At Velsem and Zaandam there 
are draw bridges, the latter a railway bridge, and where 
the side canals enter the main canal there are als: 
bridges for the purpose of the towing paths, which arr 
continuous on each side. To correct the tendency of 
the loose banks to be washed away by the swell created 
by steamers, they.are lined with broken brick, fascine, 
and clay. Thirteen hundred yards before the sea i 
reached are the North Sea Locks, before referred 
These locks are unusually high and strong and provided 
with extra gates to be used when the tide is more thar 
1.50 metres above the Amsterdam pile, and when i: 
reaches 1.75 metres, which is the forbidden height, the 
gates are not permitted to be opened at all. 

two locks and a sluice. 


There are 
The sill of the larger lock js 
twenty-eight feet eight inches below ordinary low water 
and it will admit a vessel 393% feet long and fifty-nine 
feet wide. A short tidal passage outside the locks lead: 
to the harbor, which is being built of concrete block 
made in the vicinity of Portland, cement, sand an 
gravel brought from the Rhine. These blocks weig] 


from six to ten tons each. 


Two moles, which start at 
the sandhills, 1,313 yards apart, extend each 1,60 
yards into the sea and converge, so that the entrance 
is 234 yards wide. An elliptic space enclosed by then 
is being dredged to twenty-six feet three inches below 
low water. About 135 acres are to be dredged at first 
The sandy bottom on which they are founded is firs 
covered with a layer of basalt rock brought from the 
Rhine, about forty yards wide and about one yard thick 
This stratum was kept 200 or 300 yards in advance o 
the pier in construction, so as to be well imbedded i 
the sand and settled in its proper place before the foun- 
dations of the pier were laid. The basalt rubble is lev- 
eled by divers, and the concrete blocks are set upon } 
by an immense traveling crane or Titan, running or 
rails on the completed portion of the pier. The mok 
is thus in general built up to 13 feet 6 inches above the 
Amsterdam pile. The piers are 27 feet wide at the toy 
and increase in thickness downward by one-seventh o! 
their height. There are two lighthouses on land, be- 
side the pier head lights. The two piers are each but 
60 yards less than a mile long, and the construction of 
each requires 433,600 yards of blocks, 77,700 tons of 
cement, 299,000 cubic yards of shingle, 130,900 cubic 
yards of basalt, 9,035 of ballast, 34,611 of broken 
bricks. Further to secure the moles against the billows 


a slope of rock is thrown into the sea on the outside of 





each pier. The lower blocks of these wave breakers 
are 10 tons each ih ‘Weight and those above low water 


weigh about 20 tons.—Correspondence Brovklyn Eagle 


i ne 
Correspondence. 





Mr, Editor :—Many thanks for your article on ‘“Sur- 
veying Legislation,” (ENG. NEws Nov. 11th). 
In your “ Technical Education” (July 29th) you seem 


| to admit that some sort of legislation may be necessary. 
We motion a vote of thanks to Mr. Le Baron for his 
“Reform in Engineering Practice” (Aug. 26th). We 
wish the scathing remarks in which he indulges might 
reach every man in our land. He seems to be decidedly 


How 
would an act similar to the one proposed in ENG, News 


of the opinion that legislation 7s necessary. 





Jan. 22d, answer? The best point we know of in favor 
of the County Surveyor's office is, that he must answe1 
all calls promptly, either in person, or by deputy. We 
are perfectly willing that said office be abolished ; but 
we deem it very tmportant that the field notes of each 


survey be kept at the county seat—perhaps with the 


Register of Deeds—and be accessible to any one desir- 
B. F. D. 


ing to examine them. 


FULTON, Mo.. Nov. 21, 1876. 

Editor ENGINEERING NEWS:—To what extent is @ 
Co-Surveyor to be governed by the acts of his prede- 
cessor in office? Nearly nine-tenths of the work in this 
county has been random work; the centre corners es- 
tablished by running half through the sections instead 
of twice through; the fallings or “jogs” on the Town- 
ship and Range lines sometimes double, and sometimes 
half the distance given in the field notes, and frequeutly 
in the opposite direction. To change the work makes 
great trouble for the farmers; to let it remain gives one 
party often ten or twelve acres more thany his deed or 
| patent calls for, and of course another that much less, 
and establishes a wrong base on which all other corners 
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in sometimes four sections must be governed. Cana 
wrong survey, by a county surveyor, invalidate a man’s 
title to what the government deeded him? I have had 
three of the best surveyors in the State to test the old 
work, and it has proven unreasonably erroneous every 
time. Please answer as soon as convenient. H. 


IT is a difficult matter to decide what to do in cases 
where numerous contiguous inaccurate surveys have 
been made, and which have fora long time been con- 
curred in by adjoining owners of land. There are so 
many local circumstances to govern each case that only 
a careful, conscientious, and capable surveyor, en the 
ground, can decide, and then his decision must be made 
up after a pretty extensive survey of the whole region. 
A principle of expediency must usually be adopted, but 
adjoining owners must be obliged to agree to surveys 
made in accordance therewith, otherwise we would | 


adopt a rule to get exact corners where possible, and 
make the surveys in strict accordance with the instruc- 
tions and government notes, and leave the further decis- 
ion in the hands of the lawyers and courts. 

>< 


NOTES 


Two hundred thousand dollars worth of new build- 
ings are now going up in Atlanta. 

Gold veins of Lumpkin county, Ga. are becoming 
richer as work upon them progresses. 

Miller & Jamison, Bridge and Car Works, Cleveland, 
O., are working 60 men on boiler bridge work, 

The life-saving stations on the coasts of New Jersey 
and Long Island have rescued 3,168 persons in the last 
four years, 

The favorite American systems of bridge building 
have been adopted by the Brazillian government for use | 
in all future internal imports. 

The sheriff of Butler county, Pa., has advertised for 
sale the main line, pump stations, telegraph lines, etc., 
of the Pennsylvania Transportation Company, 

Zug & Co.’s new rail mill, Pittsburgh, was completed 
last week, but it will take about two weeks to get the | 
new engine and battery ot boilers into working order. 


Six hundred tons of rock were recently displaced by 
a single blast at the quarries of Scholl & Bros,, near the 
East Penn Junction, Schuylkill county, Pa. It will re- 
quire from three to four weeks to remove the rock that 
has been loosened. 

Mr. A. B. Stone, president of the Cleveland Rolling 
Mill Company, has been recently elected president of 
the Poughkeepsie. N. Y., Bridge Company; vice John | 
F, Winslow resigned. 

The Bulletin of the American Iron and Steel Assoct- 
ation says: ‘‘The much-talked about petroleum pipe 
line from the oil regions of Pennsylvania to the sea- | 
board is an exploded chimera. The scheme has entirely 
fallen through, and the principal projector has narrowly 
escaped going to jail. 


A car propelled by compressed air has been used suc- | 
cessfully for more than two months on a street railway | 


near Paisley, in Englaud, under every condition of traffic 
and weather, performing a trip of three miles for each 
charge of air, at a cost of about one cent a mile. When 
the rails are not slippery with mud or ice, a considerable 
surplusage of air is left in the tanks. 

Experiments are making at the Cambria Iron Works, 
Johnstown, to test the possibility of cokeing, as they do 
in Wales, the following mixture: Anthracite culm or 


slack, sixty per cént.; bituminous coal (Latrobe), thir- | 


ty-two per cent.; pitch, five per cent. The test is being 
made in the Belgian ovens of the Cambria Iron Co, 

A petition has been filed in the Circuit Court in Rich- 
mond asking the court to take the property of the 
James River and Kanawha canal company under its 


control and appoint a receiver therefor. The petitioners | 


submit a series of charges impeaching the present man- 
agement, who have brought the company to insolvency 
by burdening the treasury with reckless and large ex- 
penditures, failing to pay interest on both mortgage 
debts, and committing other serious breaches of trust. 


The growth of iron manufacture in the west is well | 


illustrated in the case of Chicago, which is situated re- 
mote not only from the iron mines, but also from coal 


suitable for the purpose. Of the ten Bessemer steel | 
works in the United States two are located in Chicago ; 


’ 


and of the 291,000 tons Bessemer steel rails made in 
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the country last year, 85,000 tons, or nearly one-third Mohave station and San Gregorio pass, it may be in 


of the entire amount, were made in Chicago. The iron | duced to connect at San Bernardin 








industries have 200 establishments, employ 10,000 work- Arrangements have been completed for the construc 
men, and manufacture to the amount of 35,000,000 an- | tion of the Bethel and Rochester Narrow-cauze R. R 
nually, wl rated by e ( tral Vermont ut i 
In 1804 Oliver Evans constructed for the Board of alease. James E. Batchelder & Co., of Springfield 
ealth, tiladelphia, a machine for cleaning docks, iss., are the contractors, and the work is to be finished 
Health, Philadelpl I f ] g d M I 
which is called the Orukter Amphibolos or Amphib- | by September rst, 1877. 
ious Digyer. It consisted of a heavy flat-bottomed boat During the six months of the Centent he Peansy 
hi r fee lve fee ide ' } n f 
thirty feet long and twelve feet wide, with a chain of | yania R. R. ¢ npany started 22,917 — — 
buckets to bring up the mud, and hooks to clear away (City alone, westwat nad f 127.080 « d 
the sticks, stones and other obstacles. It also had carrvit not less than 7,500.00 passer rs Th : 
wheels for running on the land, and a stern wheel for | olydes no way passengers, and only the travel in one 
propulsion when afloat. It was operated by a high- | direction 
yressure engine, the cylinder of whieh was five inches ; 
I 7 : ; oes The Pennsylva R. R. Company has circula i 
diameter and nineteen inches stroke. The whole ap- . : : 
hed ; 7 af ngraty y address to its employees for their faithful 
yaratus weighed 35,500 pound, and could be run by the 5 
I = — F — te es duri e Centennial. The Balt 
engine up any slope of less than four degrees Phi : 
j I , : re & O end t r iployees a check, begin £g 
seems to have been the archetype of stern-wheel steam- ‘ = se 
] “ the « tors at $1 ind so gradually wn t& 
boats, dredging machines and steam carriages. : 
ae the firem who received $40 each 
Yosemite has a rival. A valley has recently attracted 
= - ’ , : ) h t & Richmond I ne R exter 
attention on King’s River, Fresno County, California, | A 1 & I Air Line R. R., ext "8 
a 4 ; , . from Charlotte, N, C., to Atlanta, Ga., 266 mil to 
which is forty-five miles long from east to west, and 
hg a . be sold on t . of December nex ua f 
averages half a mile wide at the bottom. The Fresno : ; : : , 
} tr t ‘ } ' 
“ e } 1 y In a certait id { t s 
Republican says: It lies 5,000 feet above the sea, and one cee eae 
rumore f » buy vil na by Toh 
its walls, which are about 3,000 feet high, are very pre- en : ; y = 
; ; a 2 al : : M. Robir Pi t of the Raleigh & ( Sea 
cipitous. In this valley a new grove of colossal red- er : 7 
, board and Roano ii] sa i I é rs 


wood trees has been discovered. One of them eclipses 








all that has been discovered on the Pacific « vile f the | ul Dalles & S ike 
circumference, as high as aman can _ reac! lre een graded, and worl ' 
tape line around, is a few inches less than one | rd with energy, with the enti f } 
and fifty feet. This is beyond the measurem« lalade, O i unty, Idaho i c 
tree in the Calaveras grove. The height is est the ensuing winter (Another road rls 
one hundred and sixty feet, and a part of the n npla ym ¢ nne t ema 
on the ground is over one hundred feet in length. moth coal mines recently vered in tho western part 
The iron-clad fleet of Turkey comprises 1§ trgatesor of Wy ning. lhe coal vein is re presented to be 1,00¢ 

corvettes, armed with Armstrong guns. There are 6 | feet thick, with only a few thin strata of rock between 
frigates— Massudien, 14 guns, 7,200 horse-power; Nus- | 3! » cover an area of n ss than thirty es squar 
| rettieh, 12 guns, 800 horse-power; Azizieh, 16 guns, 3,- the | making a splendid coke. 

os0 horse-power ; Osmunieh and Orkamieh, 16 guns, —— 

3,050 horse-power; Aschar-i-Tefzik, 8 guns, 3,563 Contractors’ Intelligence. 
horse-power. The corvettes are as follows: Makadem- ; — 

Hair, 4 guns, 3,250 horse-power; Feth-i-Bulend, 4 | Phe ques of building a , ae HOntae — 
guns, 3,250 horse-power; Idiladieh, § guns, 300 horse . wn in Scott county, IIl 

power; Avni-Illah, 4 guns, 400 horse-power; Main- Che lin f railway from Broad Cove, C. B., to Why 
Zafer, 4 guns, 400 horse-power ; Aschar-chef-tek. 5|¢ ymagh, has been contrected for by the Inverness 
guns, 350 horse-power; Neduh-im-Schef-tek, 5 guns, C Company. Work will proceed 
350 horse-power; Luft-i-Dschelik, 5 guns, 200 horse- | mediately. 

power; Hifs-e-Rhaman, 5 guns, 200 horse-power. Be. | The Wheeling /nfellizencer of Nov. 16 says Mi 


sides this fleet, the Turkish navy has 14 monitors on | W. W. Halloway, of the Cleveland & Pittsburgh R. R 


the Danube and in the lake of Scutari; 3 ships of the | Company, met with a Chicago party at the Mc 


' ; ¢ 
line, carrying 254 guns; 5 frigates, mounting 208 can- |} House last night and contracted for a large sale of iron 
Ett aaeceaiiii an aeamioan tee edad aes 
non ; 7 corvettes, with loo guns; 4 schooners, 16 guns ; he Board of Supervisors met Monday the 13th inst. 
aC: - isos 63 guns. There are also ! - : 
6 yachts and 7 avisos, with 63 guns. There are also to canvass the vote of Linn county, Iowa. They will 
— rec c@ n the stocks sitacet euithe « : 7 
| several vessels on the stocks, making altogether quite a | ajso transa: ther business, among which will be the 
2. . > . > g . olders hs . aalte : , 
respectable fleet, which the British bondholders have a | intiedt: off Une: bihdene acedas the Codes, ot Maat Wee. 
decided interest in—since they paid for it. | aed 
~_>- 
Railway News. The Atlanta Constitution says: ‘*The splendid 


building to be erected by the government opposite the 

q »L ; : » | ¢ & r 

Track-laying has been commenced on the Dayton | . " 

: iif ae State House will soon commence its growth upon the 

& South Eastern R. R. between Dayton and Xenia. ceca 
2 solid foundation which marks its proposed site. We 

It was announced that a corps of engineers in the | are reliably informed that Mr. L. L. McCleskey closed 


| interest of the Cumberland Valley R. R. would run a} q contract with the Bodwell Granite ¢ ompany to trans 


| line between Mount Alto and Waynesboro. | port the gaanite, purchased by the authorities, via Port 
The Quincy (IIl.) City Council is considering proposi- | Royal (of which route he is the Southern agent) to At- 


tions to survey and prepare plans, specifications, etc, for lanta. There will be nearly three hundred car loads of 


| a general system of sewerage in that.city. 
| The Montreal, Ottawa & Western R. R. is now com- | vet made here. Our readers will naturally wonder why 
| ¥ a . ane ; ite 2. aad 

| pleted as far as Lachine, and trains are running to that | >tom Mountain granite, which is only sixteen miles 
| point. It is intended to complete the road to Gren- | *W*Y, Was not used—a query readily answered by the 


the rock, making one of the largest freight contracts 


ville before December. fact that the Bodwell Company, whose quarries are fif- 


| There are 48 lines of railroads and branches in Cali- | tees hurdred miles distant, underbid our home com- 
fornia, with an aggregate length of 1,79914 miles ; of | Pany many thousand dollars. 

— 
Reading Cases, 


these 14 are private roads, with a length of 5834 miles, 


There are 126% miles of narrow-gauge railroads in the 


| State. | In the first year of our publication we had calls from 


The Emlenton and Shippenville road, Pennsylvania, is nearly all of our subscribers for ‘reading cases” or 


open for traffic as far as Dogtown. The track is laid to | “binders” which we supplied ; the double rates of post - 


Pickwick, and the grading completed to Jefferson Fur- 


age in the following season completely cut oft the trade 
nace, within two miles of Edenburg, to which point it 


in them, but we can now again send them by mail, 
was expected to be completed by November to. postpaid, at the manufacturer's retail rates. The ad- 
| Tue San Diego World says that the people of San | vertisement will be found in another column, and we 
Bernardino propose to build a railroad to Colton, and | can recommend these cases to all who desire to pre- 
to continue it to Mound City, so that when the Southern | serve clean and complete files of ENGINEERING NEws 


| Pacific R. R. Company has completed its line between | or of any other publication. 
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Improvement of the Lower or Des Moines 
Rapids, Mississippi River. 
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ly at the lower 


interfered 





i by high water had 


n and embank- 








tran earth an lifficult 


portation of 
portation 


ns $s was made. 


pite these drawba ks, « 
Che op the | 


> carried on as eftectively as possible 


iderable progre 


rations of wer lock during the years 


1S7O wer 


> circumstance One serious mistake made by 


the contractor, and in direct the advice 


{ tl 


opposition to 
cotter 
of the 


, Was to build his timber 


The 


me twenty feet, w 


officers in ¢ 


only twelve feet high known variation 


water at this locality, vuld naturally 


:dmonish a man engaged in works exposed as this was 
to the fluctuation of the river, to guard against such 
mtingencies to the best of his ability, but with an 
rroneous notion of economy twelve feet was adopted 


tead of fifteen, and frequent overflows, causing ex- 


5s was the ¢ 


ensive 


delay mnsequence. 


irst contract for stone, which had been taken 


at 


too low 





figures, came to a sudden conclusion, 
mtract for the prism and embankment work, 
ind was abandoned. This proved an inconvenience to 


the lock contractor, but on account of the many stop- 
ages from overflows did not materially delay the ma- 
sonry, and General Wilson immediately entered into a 


Messrs. Wells, 


stone required from the celebrated So- 


contract with limberman & Co., who 





1) 


furnished all] the 


ora quarry, and faithfully fulfilled their agreement. 
rt 


work, when not interfered with high water,was marked. 


energy of the lock contractor in prosecuting his 


Steam drills for excavating the heavy mass of rock pre- 


paratory to laying the foundations of the immense walls ; 





lerricks moved by steam power for handling and placing 





the | arge blocks of stone; railroad tracks with small 





cars darting hither and yon for delivering the different 








kinds of material: crowds of men and teams at work, 








and all surrounded by the turbid waters of the Missis- 





life and animation to the scene that those 





sippi, gave 


who watched its progress will not forget. 








The known 

















stant impending danger, seemed to increase, and to 





crown all, the tremendous blasts made from the large 










with martial ardor. 

This lock was built by authority of Congress in exact 
accordance with the plans approved by the Secretary 
of War The massive walls, the complete arrangements 





insecurity of the frail timber coffer proving to be a con- | 


holes put down by the “ Burleigh steam drill,” which 
were exploded at noon and night, recalled the heavy | 
bombardments of the war, through which a large num- | 


ber of the men had passed, and inspired them almost | 
| the section work was a most favorable season for prose- 


| cuting this 
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for filling and emptying the chamber by means of cul- 


verts behind the main walis with lateral openings, the 


gs, 
heavy gates and peculiar facilities for manipulation, both 


of the gates and wickets are more fully described fur- 
ther on. 
Work on this portion of the improvement was con- 


tinued until October 


of 


ppropriation, the contractor was 


29th, 1870, when, on account 
he exhaustion of the a 
notihed to cease 
Col. J. N. Macon 


Gen. J. H. Wilson, at his own request, September 30th, 


operations by 


the officer in charge, now 





U.S. Engineers, who had relieved 


1870. Consequently, during November, by order of 
Col. Macomb, ] 


precautions were taken to preserve such 








of the work as had been done from the action of water 
1 re frosts of winter, as no further appropriation 
ild expected until the next meeting of Congress. 
THI ECTION WORK. 

In the meantime work was progressing on the sec 
tio yet en the locks Earth and rock were exca- 
vated rapidly, the embankment bei: y built ha pro- 
tect wall laid. 4 gr , in a spirit of unwonted 

t spe | ated, December 23d, 1369, 
two hundred thousand dollars for this improvement, en- 
ab] the o in charge to renew his contract with 
Mr. Dull, who »k into partnership Mr. Geo. W. Wil- 
liams, of Keokuk, lroad man, endowed with the 
energ and push of the American rail: man, and 

sition, proved a valuable acquisi- 

ie prism and construction of em- 

nh good hands, the work went 

f it being located in the river, 

vicissitudes of that changeable 

ind slides occurred, floods de- 

layed the work and innumerable yards of unfinished 
bank was washed away; and although the expense of 
these losses and delays had to be borne by the contrac- 


work until the 


tors, they energetic 


ally prosecuted their 


} 


appropriation was expended, when, with rare public 
spirit, they proposed in writing to carry on the work 
without estimates or pay until Congress should make 


the usual appropriation. ‘This proposition was accep- 
ted, and the work went on. 

It was now May, 1870, and the appropriation was 
not received until July. 
Williams was paid off, new contracts entered into with 
the 


the summer and 


same parties, and the work pushed rapidly through 
fall 


general 


months, during which season a 


low water stage ly obtains, and a large amount 
of work was done. This last contract carried the work 
on the canal section to the 9th of November, 1870, 


when the money having been expended and the advices 


lhe indebtedness of Dull & | 
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awarded to bidders for work on the middle lock 
also for resuming work on the lower lock. 


and 
But the 
means were inadequate, and when the allotments to the 
locks had been expended, the lower lock was still in 
very unfinished condition, and only the foundation oj 
the middle lock started. 


Now was the great hiatus on this improvement, 2 





the false economy of ill-judged retrenchment applic 
for political motives to strictly commercial objects full 
illustrated. 

For 


remain idle, and expensive damage was the consequence 


nearly a year the great work was allowed t 
Leaks started through the half-finished banks, slide 
took place where the protection was unfinished. The 
bottom of a large portion of the prism where excava- 
tion had been completed, and also at places where 
was incomplete was soon covered from one to three feet 
deep with debris from the lateral streams emptying 


the canal; a forest of weeds took possession of the 
} 


yank, mink and muskrats were busily engaged erecti r 
their little homes in the now abandoned prism i 
boring through the earth embankment, much to the 


detriment of the work, 
he officer in charge was powerless to prevent 1 
the 
his 


to Washington concerning this con- 


wholesale destruction ; appropriations were 


hausted; without means hands Were tied. C 


plaints were sent 
dition of affairs, but retrenchment was the watchward- 
no matter what interests suffered—no matter who w 

' 


tot 


Another ex 
The 


he wall, retrenchment was the order. 


cuse was found for not making an appropriation. 


cost of the work had already nearly equalled the amou 
of the original estimates. A board of engineers w 


ordered to investigate this state of affairs and try to 
discover where the public money had gone, and why 
like the cry of poor Oliver, the demand should be ma 

for 


ported; the money was found properly and legitimately 


more, ’ 


They came; they investigated; they 1 
expended, and this very condition of affairs had bec 
predicted, in a letter of Gen. Wilson's to tbe Depart- 
ment of December 3d, 1868, wherein he says, * that 
with partial appropriations the entire work mus? be in- 
creased very materially in cost and be greatly delayed 
in its final completion.” 

The Presidential campaign, in which the rallying cry 
of the Republicans was retrenchment, and during which 
Gen, Grant was elected, seems to have been the prime 
cause of this suicidal policy, as in June, 1872, another 


little drib of an appropriation was made, and during the 


| following autumn work was resumed where it was pra: 


from Congress about any more appropriations being in- | 


definite, the contract was stopped and everything done 
to place the entire work in security for the winter. 
rhese precautions in regard to the sections were not 
required, for Congress upon being memorialized by citi- 
zens of St. Louis and several other towns along the 
river passed a bil granting an appropriation for 
portion of the work Jannary 18th, 1871. The same 


contractors again went to work. During this season 


but little trouble or expense was experienced from the 


of the river. Several leaks but 


preventive measures were taken and no damage ensued, 


fluctuations sprung, 
and the work was closed in the whole length of the 


prism, so that by July 31st, 1871, the main bank had 


ticable along the line and at the locks, 

Great difficulty was experienced in preparing the section 
so as to resume; Jeaks through the unfinished bank had 
to be patched up; weeds and shrubbery removed, in or- 
der to relay the tracks; ditches dug to drain the exca- 
vation pits; approaches which had been washed away 
renewed, and an expensive clearing up of the collection 


| of sediment for a year at those points where it was de- 


this | 


been connected to the upper corner of the coffer-dam 


surrounding the lower lock, making a continuous bank 


above ordinary high water from Nashville to the end of | 


the lock pier at Keokuk. 
tected on the outside by rip-rap, most of it laid in form 


All of this bank was pro- 


and a large portion of the inside was also covered with 
stone. 
Now 


more than four-fifths of the work had been 
done, and a prompt appropriation would have finished 
this portion economically; but such was not to be the 
case. A strange notion of retrenchment seemed to per- 
vade the councils of the nation, and orders were given 
to prepare the sections to remain idle for an indefinite 
time, and right well was this neglect paid for by the 
Government. 


The summer of 1871, as mentioned in the record of 


immense undertaking, and every advantage 
was taken of the weather and low stage of water that 


the money ou hand would admit ef. Contracts were | ¢d with considerable activity. 


cided to re commence. 

The condition of the locks was better than the line of 
the canal ; considerable delay, however, was caused even 
there, on account of an unfinished work remaining idle 
so long, but operations were carried on rapidly during 
the autumn until the cold winter of 1372 necessitated 
another stoppage. 

The winter of 1372 and 1873 was exceptionally severe. 
Frost penetrated the embankment thirty inches. The 
water in the prism froze solid to the very bottom. The 
swift current over the rapids was covered with a thick 
coating of ice that would bear up teams and wagons 
with the heaviest loads, and this icy stillness over the 
rapid river remained unbroken until March gth, 1873, 


| when, yielding to the approaching spring, the force of 
| the mighty current increased by the accumulations of 


' 





the melting snow, broke its crystal bounds and dashing 
the masses of ice on either shore, caused it to crowd 
and gorge on to the very height of the embankment, 
and in some places rearing in a dazzling crumbling 
wall above the top, tumbled, crushed into a harmless 
mass, upon the inside slope. No damage was sustained, 
the work proved substantial and not a sign was left of 
the trial it had undergone during the few hours of the 
breaking up of the icy barriers of the great river. 

After the weather had become settled in th Spring 
of ’73 work on the middle and lower locks was resum- 
The huge dimension 
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stone were being delivered daily, the clicking of the 


stone-cutters’ tools, the hoarse cries of the masons from 
the walls, the rattling of machinery, cars and wagons 
moving rapidly over the works was exhilarating, and 
-emed to promise that the end was drawing near. 
During this season a proposition was submitted to 
the Department for building sluices around the locks, of 
sufficient capacity to control the surplus water carried 
nto the canal by the numerous streams emptying therein 
luring their frequent floods. These being absolutely ne- 
cessary, increased the cost of the work and should have 
been included in former plans and estimates, but here- 
tofore, from some unaccountable reason, they haa been 
ais yensed with until their i nportance becoming appar- 
} 


ent, their construction by d labor was recommende 





This inaugurated the system of labor by employes in- 


stead of contract, and aa extract from the report of the 





ofizer in charge in reference to it, says he ts ‘*‘ justified 
n saying that it is by far the best plan for the United 


States to do this class of work by their own emp] yes 





It has cost much less than any contract work on this 
improvement. The employes of the United States 
have no other interest than to carry out to the fullest ex- 
tent all the instructions received, and to do the work in 

» very best manner, and a majority of ap- 
propriated go dire tly to the laborers e ne 
iting the many, and not, as under the contract system, 

rge percentage profiting the few.” 

fo return to the section work. During the month of 
July, 1873 a new letting was held to finish the excava- 
tion in the prism, the guard lock and the channel ap- 
proaches at both ends of the canal, but owing t » the 
strong opposition made by competing bidders the con- 


tract was not awarded until the latter part of August, 
nor did the new contra tors get to work until Septem 

r, 1873. 

In the mean time the government laborers built a 
coffer dam around the proposed channel excavation for 
an entrance to the guard lock, repaired some of the 
leaks underneath the embankment, reopened the drains 
ind ditches through the prism, which had become clog- 
ged on account of the work lying idle for so long, which 


great measure 


facilitated operations and dispensed in a 
with the expense of pumping. 


The contractors with a plant of two narrow gauge 


locomotives, fifty cars and the necessary appurtenances | 


went to work energetically, and by January 12th, 1874, 
the excavation of the new channel was completed and 
the dam allowed to fill. They now transferred their 
machinery and men to the coffer dam, which in the 


mean time had been constructed around the channel at 


the entrance ‘5 the lower lock, but ere they had got well | 
to work the high water of March flooded the dam, and | 


they were obliged to find work in the upper part of the 
prism and the excavation for the foundation of the guard 
lock. 


As high water continued in the river during the Sum- 


mer of 1874 and the lower coffer dam remained flooded, 


what work could be done was carried on at the sluices 
around the two locks, in the prism, and for foundation 
of the guard lock. The only masonry laid, except at 


the sluices, was the circular wall connecting the upper | 


inside wing wall of the guard lock with the rip rap wall 
on the canal bank. The work was now being pushed 
vigorously. Congress was importuned to furnish suffi- 
cient means at one appropriation to complete the im- 
provement, and the consummation of the plans of this 
great work, which would overcome this first obstruction 


of the navigation of our national highway, seemed to be | 


within the grasp of the officers in charge, and renewed 
enthusiasm and energy actuated all. 

Except the final finishing of the prism all of the ex- 
cavation between the guard and middle lock was done 
this summer, and the contractors concentrated their 
force in the lower cofferdam. The Government em- 
ployes were engaged quarrying stone and laying rip-rap 
wall, prolonging the bridges and erecting dams for silt 
pools at the mouths of the two largest creeks that de- 
bouch into the canal, and preparing the concrete foun- 
dation for the immense walls of the guard lock, which 
was to be built entirely by hired labor, and the officer in 
charge desired that no pains should be spared to make 
it a structure superior in all respects to either of the 
other two locks which had been built by contract, and 
also to be done in less time and at less cost; conse- 
quently the foundation was substantially laid in and 
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flooded so that it s il ecome well set before € u- r | t yan n | 
perstructure was placed on it, and the force during the | coffer V 
winter was employed cutting stone for th y-two fe \ 

Meanwh during the month of September, 1874, five ; f ti wat ft M 
the contractors had removed all of their plant to t f tl at 
coffer dam below the lower lock and the ext tion « the freq 
the channel was this time carried « 5 ssfully t ffer, were ikened by the w t of 
completion, such rock and earth as was suitabl 1s ! M 
used to raise the embankment of the il to gr vinter ” " t 1S 1 
the balance placed along the sho f the river betwe N Year yt 
the lower lock and Keokuk bridge abutment, making river yin t ! 
very convenient levee; and on the 25th of December f " 

1574, after a ficial inspection cha ] was f t \ 
cleaned up nicely to grade, the slopes true, and every- cessfull 

thing finished in a nce with t spe s I j ) ‘ t ut 
Phis closed t system of w nt rt : ex . 

i the I I ement é Vv ‘ 

Th treme cold weather of the w of 1874 I I , 
675 pi ted continuou ‘ I fell ] ae VO! \ 
ero and below, where it remained for weeks, everythir ven demor I per 
froze sol iade upon the rapids rent ’ i 
is from three miles an hour, twenty-six incl ] 
thick, m muld 1 Ww K @€xp i ft ( a } irk 1 t 
ture, a 1e 1 essary t isp L Of ut u } 

t pring. t t 4 \ 

By that time t! last TO] itiol ' vailal g ‘ - 
work by days labor was inaugurated all along the t | I Nor 
[he middle lock and sluice were finished. The work | conti Che ] f i l enclosed by thi 
on the lower lock and sluice had been completed, and | was thi t 
laying masonry for the guard lock with the new and ap- hundred feet wide, an \ to the fr 
proved machinery in the shape of two travellers span- | it costa little more that 1 be anticipat But 
ning both side walls was commenced in earnest. when from the exhaustion of the ay 

The floods that interfered during the summer of nec ry tost t vork, the channel w 
1875 with the balance of the improvement were not | except a small] portion of the hea \ re 
felt here. Every day was taken advantage of and the | moved by mear f chisels r} nde ng wa 
work completed during the fall. It now stands a mon- | fought out courag ly to the end | 
ument of the best cut-stone masonry on the river, and | for nearly one half the cost of the same | f work 
thoroughly fulfils what was intended by the officer in | heretofore dor nder contract for the Governm 
charge, when in his report he said ‘‘that no pains w I fr the ex , | n 
be spared to make it a structure superior to either of | bank parallel with the line of channel, fifty feet re 
the other locks, and that it would be done in less time | moved, Jocated upon the west or Towa side, raised abov 
and at less’cost than either of them.” That prediction | extreme high water and making an excellent guide for 
was fulfilled, for by November, 1575, the last stone in | navigation 
the lock walls proper was laid. Che balance of the channel improvement from Mon- 

The objective point during the season of 1375 was to | trose chain to the approach t 1ard | it Nashville 
push the work so far forward as to admit of the passage | a distance of about three miles, w partially improved 
of boats through the canal some time during the fall, | this season by means of smaller coffers where required 
consequently every exertion was made to that end. The | and the use of the chisel hese chise] e immense 
rip rap protection for the inside slopes of the banks was | steel pointed masses of iron weighing about nine thou- 
built up to high water mark as far as possible, The | sand pounds, raised in a frame work similar to a_ pile 
prism was mostly cleaned up. The big crevice leak be- | driver, by means of an engine on the boat, and so lo- 
low the middle lock through which poured thousands of | cated as to drop upon the rock bottom that is re juired 
gallons of water was blasted out, refilled with concrete | to be excavated and gradually to crush it into pieces 


and puddled. The sluice at the guard lock was nearly | suitable to be dre 





1 up and removed, This work 
completed. The old timber on hand for the gates having | was carried on until the running ice during November 
| become useless from dry rot, was condemned ; new tim- | made it necessary to lay off the boats and harbor them 
ber was purchased, and work on the gates for the mid- | for winter. 


dle and lower locks was going on rapidly. The machin- The great work had now been brought nearly to a 


| ery for operating the gates and wickets, made from an | close; the locks finished, part of the gates put in, the 
| original design of Major Amos Stickney, the officer in | machinery for moving them well advanced towards com- 


local charge, was constructed and partially placed in po- | pletion, the prism ready for the water, and the protection 
sition at the middle lock. This plan consists of a sys- | walls (except in the lower level) brought up t » high 
| § 

| tem of pullies, chains and wire ropes, operated by a/ water mark, so that the finish could be put on at any 


pump forcing water into hydraulic cylinders sunk behind | time whether the canal was in use or not. 


the walls back of each gate, connected by means of iron The grand object of opening the canal for naviga- 
| pipes, with an engine situated near the head of the lock, | tion seemed within the grasp of the officers. Such, how- 
} and such as has been tried works admirably, so that | ever was not to be. 

| when finished one man at the engine can handle the The accumulation of silt in the prism from the creeks 
massive gates and wickets with ease and precision. which had never been properly protected (until the last 
| While work upon the canal proper was being thus | year); the large quantities of material left scattered 
energetically carried forward towards completion, the | over considerable space from unfinished contracts,which 


final consummation of the original plan of this great | had been stopped prematurely on account of inadequate 


| work—the through cut at the upper chain and improve- | and insufficient appropriations ; the unprecedented high 
| ment of the channel between there and Nashville was also | water of the fall and winter that backed up into the 


undertaken. A new survey was made so as to definitely | prism delaying all operations and necessarily increasing 
locate the channel and verify former surveys, by means | the cost, together with the casualties of the Montrose 
of a very ingenious sounding apparatus, invented and | dam, used up the available means, and on the 26th of 


managed by Major E. F. Hoffman, assistant engineer, | February, 1375, orders were reluctantly issued te 


» cease 
from the Rock Island Improvement. The results from | operations everywhere and prepare the work for an 


this proved that former calculations had been partially | indefinite season of idleness. This too when it was 
erroneous, and a much larger quantity of rock required | known that two months’ work would carry the improve- 
moving than had been estimated for. Nothing daunted, | ment so far ahead as to allow it to be used for the pur- 
however, by this discrepancy, work on the huge coffer, | pose intended. The circumstances were at once re- 
designed to enclose the channel, to be excavated | ported to the Chief of Engineers at Washington and 
through the solid rock, was commenced in June, and by | steps taken by him to obtain sufficient funds through 
| the 13th of August, 1875, was closed, and pumping began | Congress, then in session, to allow operations on the 














































































use to the navigation of the river. But it was not to| 
be. Again had arrived the quadrennial cycle in Ameri- | 
can politics 


Che spirit of investigation had taken possession of 
the 


White House occupied the sole attention of Congress. 


House. The status of the political aspirants to the 


| 
Nothing like an appropriation could be obtained. Per- | 
sonal ambition and the success of political cliques, no 
matter what material interests of the people suffered in 


the mean time, ruled the hour, and this great work, in- 


stituted for the benefit of millions of our countrymen, | 
a work national, not political; an improvement of a 


world's commercial highway ; a work that would cheap- 


| 
en the transportation of the food of millions, ‘and be of | 
incalculable benefit to mankind 
of petty political partizanship is allowed to remain 
idle go to jut at 
after seven long months of inactivity —after the heavy 
flood spring of 


rains of the last season, during which the prism of the 


for the gratification | 


and ruin from inanition. last, 


of the 1876, and exceptional heavy 
canal has been again partially filled with debris from the 
creeks; portions of the unfinished protection walls 
washed out and almost everything connected with the 
improvement swamped for months, and which could all 
have been avoided by an appropriation at the proper 
time and the canal been in use during this present sea- 
son of low water, congress has graciously donated 
the 


which, by strict economy of expenditure, may possibly 


another partial modicum of amount asked for, | 
make the great work available for the purpose intended 
by the low water season of '77. 

THE APPROPRIATIONS, 


Following is a list of the appropriations received and | 


amount of money expended on the canal: 


1866, June 23d... . ++ ..$200,000 


$BG7; PERG DE vais rriciscsccvacevesireenss 500,000 | 
1865, July 30th 300,000 | 
NBOG, GRR SEI < 6 oct peeves a> 150,000 | 
1869, December 2 3 200,000 | 
£890; July T1th.i... 5 cscvees 400,000 | 


1871, January 1Sth............ 


341,000 | 


187i, March 3d Tee Pere ree, 250 000 | 
1872, June roth... 40,000 | 
1573, DEO GEES dace d.ciawadtovstiaiaskepee 400,000 | 
1574 June 23d... 400,000 | 
BOTS MIGICR Fis vs sn wccesvicws 025 00000 Vers 480,000 | 
he 

Total, $4,051,000 

This is the amount the canal hascost the Government | 
so far, and, with the present appropriation for 1876 of 


$230,000, which will certainly render it useful for navi- 
the total 


but by making a comparison of the following table of 


gation, is, $4,281,000. Rather a large sum, 


figures between contract price and the cost of labor by 


employes, and at the same time taking into considera- 


tion the suicidal policy of Congress, of making partial 


appropriations far a part, during which time the work 


has laid idle and necessarily deteriorated, it will be easily 


understood why the building of the canal has cost so 


much more than the original estimates. 


COMPARATIVE COST. 


Comparison of cost of different kinks of work on this 
improvement done by contract and labor hired by the | 
United States—the lowest prices for contract work are 
taken for this object. 


Kind of Work. Lowest Contract Price. Labor Price. | 
o - 





Cut stone masonry, per yd... .$8 00 $ 5 65 
Concrete foundation, per yd... 5 55 2 85 
Rock excavation, per yd...... 2 40 1 75 
Earth excavation, per yd ..... 45 33 
Slope wall, per yd..... ...... 1 oc 77 
Wrought iron, per Ib......-.. 10 03 
Rock excavation in coffer dam, 

per yd ..ccecescccvessvece It 25 5 00 

WATER POWER ITS AVAILABILITY. 


Frequent inquiries are made concerning the water 
power, if any, that is made available by the building of 
the canal along the rapids, and a few thoughts on that | 
subject are appended. 

he middle lock, located just below Price's creek, and 
with a lift of eight feet, holds the water at an elevation | 
never below extreme low water at Nashville, the head 


of the canal, five miles above, which elevation can be 


catried by means of a flume below the lower lock, a dis- 


tance of two and three-fourths miles, and be there used | 


for power with an extreme fall of eighteen and _ three- 


fourths feet, which can be utilized to a greater or less ex- 


tent the whole year round, except in cases of extreme | 
rise, similar to that of 1851, when, of course, the power 


| would be but eighty horse. 


| half. 
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locks at least to proceed far enough to become of some | is lost, though high water seldom lasts more than a few | thence north 758 perches to a post, thence east 6o 


days. 
This will be better understood by a comparison of | 
the figures of the datum elevation of the canal. | 

The surface of extreme low water at Nashville, | 
which is carried to the middle lock is 27.70. 


low water at the lower rock is 8.95. 


Extreme 
This gives a differ- 
ence or fallin that distance of 18.75 feet, which is the 
obtained. Now the highest 
that will be allowed in the upper level, or above the | 
middle lock to prevent that structure from being flooded | 


fall that can be 


greatest 


is 30.70. The highest recorded water at the lower lock, 
which occurred in 1851, and has never been reached 
since, was 29.80, making a difference of fall of 0.90 | 


tenths of a foot. This is not available for water-power 


but as previously stated, such an extreme height has 
never been known to Jast more than a few days, and de- 
lays caused on that account would be inappreciable 
Calculations made from the daily records kept of the 
changes in the river at the lower lock for the last ten 
years that a mean head can be obtained for most 
of the working days of the year, of say 14 feet. This 


fall or head with a discharge of say 800 feet per minute, | 


show 


and a 26 inch turbine wheel gives a result of nearly 22 
horse-power; with a disckarge of say, 16,000 feet per 
minute, and an eight-foot turbine, the result would be | 
nearly 333 horse-power. These results vary as the head | 
changes or the size of the turbine is increased or dimin- 


ished. 


Having simply glanced at the power to be obtained, 


it remains to show how it can be utilized. 





The most feasible method is by tapping the upper 
level of the canal where Price’s creek debouches into the 
prism and building a head race or flume from there, 
ollowing the line of the present location of the C. B. & | 
Q. R. R. track, down to Brown’s warehouse on the: 
levee, from which point, small flumes radiating to mills | 
located upon the edge of the levee can be built, and the | 


power utilized. 


It is not proposed to make any estimate as to the cost | 


of this work, but simply to show the best method of 


using the canal improvement as an adjunct to the power 
at this point. 


The length of this flume or head race would be 234 
miles, the width would necessarily be determined, (say 
ten feet or fifty feet) by the amount of water required. 


| The excavation to a great extent would be made through 
| lime stone rock and have to be carefully puddled, while 
| a timber flume would probably be required at the lower 


end. 

An enterprising company might build this head race | 
and in a few years, by attracting sufficient capital to use 
it, would undoubtedly realize a fine profit on their in- 


} vestment, 


Another method of utilizing the water power is by 
building a short head race from Price’s creek to just be- 


low the middle lock, at the Hornish property, and from 


thence down as needed, which will make a flume of | 


about half a mile long. There a head or fall can be ob- 
tained of from four to five feet, generally five feet all 
the year around, except of course in extreme high water 
—with a tail race or discharge into the lower level of 


the canal. But this small head would require the use of 


| large turbine wheels, certainly nothing less than five 


feet, which would give only thirty horse-power ; or, if a 
ninety-six inch turbine was used, the power obtained 


With these few hints the subject of the utilization of | 
the water power of the canal is left in the hands ot the | 
community. 

NOTE.—Since the above was written the appropriation 
has been cut down, by authority of the President, one- | 


This reduction, of course, changes all calcula- 
tions, but it is hoped by the officer in charge, that | 


enough work can be accomplished, even with the reduc- 


tion, to allow of the passage of boats by next fall. 


| 
Whether such will be the fact or not time alone can tell. 





“The Manor of Pittsburgh.” 





“It embraced within its bounds five thousand seven | 
hundred and sixty acres, and allowance of 6 per cent. | 
for roads, etc. The survey began at a Spanish oak on 
the south bank of the Monongahela, thence south 800 
perches to a hickory, thence west 150 perches to a white 


oak, thence north 35 degrees west 144 perches to a| 


| white oak, thence west 518 perches to a white oak, | 


cand. 


; Suez. 


| The house on it is exceedingly modest in extent. 
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perches to a post, thence north 14 degrees east 208 
perches toa white walnut on the bank of the Ohio‘ 
thence up the river 202 perches to a white walnut, thence 
crossing the river obliquely and up the south side of the 
Allegheny 762 perches to a Spanish oak, the corner of 
Croghan’s claim, thence south 60 degrees east 249 perches 
to a sugar tree, south 85 degrees east 192 perches toa 
sugar tree, thence by vacant land south 18 degrees east 
236 perches to a white oak, thence south 4o degrees 
west 150 perches to a white oak, thence west by claim 
of Samuel Sample 192 perches to a hickory, thence south 


| 65 degrees west 74 perches to a red oak on the bank of 


the Monongahela, thence obliquely across the river, 
south 78 degrees west 308 perches to the beginning, at 
the Spanish oak.” 


~~ 


The Great Sub-Marine Tunnel. 





At the recent convention of the Oriental Congress at 
Marseilles, Mons. De Lesseps, alluding to the sub- 
marine tunnel between France and England, and the 
creation of a sea in the desert of Sahara, by the influx 
of Mediterranean waters, spoke of the projected grand 
Central Asia line of railway to unite Europe and Asia 
by rnnning to Peichauer in Anglo-India. He said that 
the scheme had received the approval of the Russian 
Emperor, and that the preparatory surveys would soon 
be completed. The railway outpost from Europe is now 
Orembourg, upon the Oural, in Asiatic Russia, and the 
line in question will reach Peichauer by way of Samar, 
Between this latter point and Orembourg there 
are numerous large towns, notably Tashkend, witha 
population of 150,000, Lut between Samarcand and 
Peichauer the country is very sparsely settled until In- 


| doukouch, the ancient Indian Caucassus, is reached. 


The work is stupendous, but offers far fewer engineering 


| difficulties than were required for cutting the Isthmus of 


This work required the invention of new instru- 


ments. 
ee 


Narrow-Gauge Railways. 





Whatever may be said for or against narrow-gauge 
railways theoretically, they seem to be rising rapidly in 
favor in many sections Of this country, mainly because 
they require a much smaller original outlay than stan- 
dard-gauge roads, and because they bid fair to occa- 
sionally make a return on the capital employed in con- 
struction, even when their lines traverse poor districts. 
Various causes have combined to create a demand for 
railways in many portions of the United States which 
have never been able to pay the interest on the cost of 
standard gauge roads; and the narrow-gauge system 
furnishes a method for diminishing the losses of the 
stockholders in projects designed to develop sparsely 
settled and comparatively unproductive districts. 

The report of the Boston, Revere Beach and Lynn 
railroad furnishes some interesting data relating to the 
operation of a short narrow-gauge road in Massachu- 
setts. It has already declared a dividend, after accu- 
mulating a surplus. A new ,narrow-gauge, running be- 
tween Grass Valley and Nevada City, claims similar 
results. It by no means follows that these reports fur- 
nish conclusive data on all points in dispute, but they 
manifestly serve to strengthen the conclusion that in 
districts which are too poor to support a full fledged 
railway less money will be lost on narrow than on 
standard-gauge roads.—Railway World. 

ee acl 


LIVADIA, the present residence of the Emperor of 
Russia, is an estate on the southwest coast of the Cri- 
mea, at about a league and a half from a little town 
called Yalta, in the Goverement of Taurida. Yalta is 
about thirty-six miles from Sebastopol. Livadia, which 
is placed on a crest of rocks running like a cornice 
along the Black Sea, is a private estate belonging to the 
Empress. It was presented to her by the Czar a few years 
after their marriage, his Majesty having bougnt it from 
Count Potocki. The property has an extent of about 
four miles in diameter, and is crossed by the post road 
which starts from Sebastopol, where the railway stops. 
On entering the domain one sees at each extremity of 
that road pillars surmounted with the arms of her 
Majesty, who was, as is known, a Princess of —o 

ts 


| construction dates from the commencement of the cen- 


tvry; it is in height only a chalet in the Russo-Italian 
style, like those of the pleasure residences ground the 
estate, that is to say; built half in stone and half in wood. 
In the middle of the park is another house smaller than 
that of the Empress, which is reserved for the Czare- 
witch when he comes there to stay with the Court. 
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A FOREICN OPINION OF OUR EXHIBI- 
TION, 


A late number of the Revue des Deux Mondes con- 
tains an article by M. Louis Simonin, upon the Centen- 
nial Exhibition, in which he expresses his views upon its 
industrial and commercial aspects. What intelligent 








Europeans, who look upon the matter from a more im- 
partial standpoint than we possess, think of our exhibi- 
tion, cannot fail to be interesting to Americans. 

The feature in which it stands particularly eminent 


above its predecessors is, in his opinion, Machinery Hall. | 


While machines for spinning and weaving have been 


more in number and made more noise at other World’s | 
Fairs, here were found in great abundance and variety | 


those productions of inventive genius for shaping iron 


and wood, beside some novelties in the way of appara- | 


tus for dressing stone. We ourselves have thought that 
in the direction of labor-saving machinery of various 
kinds might be seen our greatest progress and success. 
The great Corliss engine appeared to M. Simonin to be 
the most remarkable thing in Machinery Hall, and one 
of the greatest curiosities of the exhibition. As to 
another class of exhibits, particularly belonging to en- 


gineering, he is moved to say—‘ there are some twenty 
' 


kinds of drills which bore automatically, and one is as- 
tonished at one thing only, and that is, that the Ameri- 
cans have not put in the charge of powder and ignited 
it,"—to make the circle of machine performance com- 
plete, we suppose. 

He finds much fault with the system of awards, in 
that there is but one grade of medal for all, with dis- 
tinguishing features to be added in the accompanying 
statements, and thus the juries strove in vain to so vary 
the praise that the proper distinction could be shown. 
A notable instance of the working of this arrangement 
has been seen in the case of the almost numbeiless com- 
petitors in sewing machines. Immediately upon the 
awards being made public, they all rushed into print, in 
their advertisements that such and such a machine re- 
ceived the highest award. The result is that no one is 
advanced beyond the position occupied before the com- 
petition. Whether the revision of some of the awards 
and the attempt to satisfy the complaints of exhibitors 
met with any measure of success we very much doubt. 
M. Simonin says “ Really it is carrying too far the love 
of uniformity of democratic equality, and this singular 
way of awarding prizes and of compensating no one 
seems to us irrevocably ill-judged and to be con- 
demned.” 

The lessons which the Exhibition teaches are best 
given in a translation of his own words. which we ex- 
tract from the New York Post. 


‘*America can feed Europe with corn, wheat, pre- 
served meats and live stock as it has supplied it with 
cotton ; it has clothed Europe and it can nourish Eu- 
rope. It can get along without Europe as far as regards 
iron, steel, copper, machinery and most of the manufac- 
tured products. It will not cease, however, to give Eu- 
rope the gold and silver which is needed for all transac- 
tions, for the mines of the United States yield more 
than the mines of the whole world. As for coal, Amer- 
ica will soon produce as much as England, that is as 
much as all of the rest of the world, and its carbonif- 


erous deposits are twenty times greater than those of- 


England. 

‘** America will learn more and more how to get along 
without Europe, but Europe will not be able to get 
along without her. It is truly anew England which is 
rising across the seas, and which already threatens the 
old England in all her markets. The commercial inter- 
ests of France are also threatened; even American 
wines are competing with ours. The connoisseur alone 
demands the wines of France. 

“ But what is still graver is the fact that the Ameri- 
cans are getting hold of the processes, the sleight of 
hand of our workmen. Already in the manufacturing 
of jewelry, watches, bronzes, furniture and artificial 
flowers they produce an article which bears the real 
stamp of solidity and good taste. In these departments 
the American is more to be feared than the Englishman 
because of his situation, which climate, a mixture of 
races and an incessant contribution of European and 
Asiatic immigration render peculiarly favored. Switzer- 
land is already in a state of agitation over the success of 
American watches. In carriage mzking, cabinet work, 
glasswork and pottery the United States is almost the 
peer of France and the other great nations. In other 
things they have got ahead of us; and all this in spite 
of the high price of labor. It may be said that we are 
their instructors and masters, as Italy was for us at the 
Rennaissance, and that they are destined to surpass us 
some day, as we did the Italians. Venice, Milan and 
Florence taught us formerly how to melt glass, to weave 
silk and velvet, and soon we got ahead of them. Will 
the same thing happen to us in respect to the United 
States? 
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| THE REMOVAL OF ENCLISH STEEL MANU- 
FACTURE TO AMERICA. 


The Sheffield Daily Telegraph announced that the 
well-known Sheffield firm of Messrs. Sanderson Brotk- 
ers, stee] manufacturers, had abandoned the attempt to 
compete with American makers of steel in the face of 
| the high protective duties, and had resolved on estab- 
| lishing works at Syracuse, New York, carrying the war 





jinto the enemy's camp. The firm say, in announcing 
their intention:—‘*Inasmuch as the founders of our 
house were the pioneers of the American trade, and were 


steel after the dleath of the inventor in 1776, it seems 
appropriate that we should also be the first to accept the 
logic of events, and transfer the manufacture of English 
steel to America.” The operations at Syracuse will be 


|; conspicuous among the earliest manufacturers of cast 
} 
| 
{ 


under the charge of a steel maker practically trained at 
the Sheffield Works, aided by skilled workmen from the 
same place, and the “peculiar modes of preparing cru- 
cibles, mixtures for melting, methods of manipulating, 
| and all confidential information of whatever kind em- 
| ployed in the Sheffield process of steel manufacture” 
| will henceforth be available at Syracuse. 
The Jron Age regards the step taken by Messrs. 
| Sanderson as “‘an admission on the part of those with 
| the largest interests at stake that England can no longer 
manufacture steel for the American market, and that 
| the only way in which Sheffield can hold its own against 
the competition of American makers is to come here.” 
| Mr. W. Matthieu Williams, in a recent letter, believes 


| that the promoters of this enterprise will derive consid- 
erable advantage from it. The movement will be 
watched with great interest by many, for, if successful, 

| the example will be further followed. Any calculations 

| based upon tariff rates are, of course, dependent upon 

| changes of those rates, and may be seriously influenced 
by their abolition at some future time, if the end to 
which the free-traders aspire is attained. 





THE preparation of the ‘lables given in ‘“ Sanitary 
Engineering” and the careful arrangement of the plates 
have taken more time than we anticipated; it is not 
our intention to allow Mr. Latham's book to drag until 
it becomes tiresome, but on the contrary we are very 
anxious to push it forward to completion with all possi- 
ble speed, as we have a much larger project already 
mapped out upon which to commence as soon as our 
present enterprise is finished. 











WE have received from W. C. Stripe a book contain- 
ing the “Plans and Illustrations of the Canal for Im- 
proving the Des Moines Rapids of the Mississippi River, 
from which we intended to compile plates illustrative of 
the interesting paper of Mr. Worrall on that improve- 
ment recently published in ENGINEERING NEws. We 
have been much pleased in looking over these drawings 
and we are sure all readers of E. H. Worrall’s paper 
will regret our inability to reproduce them. We take 
this opportunity of acknowledging the kindness of Mr. 

| Stripe. 

Since publishing this interesting article we are in re- 
ceipt of a letter from Mr. Worrall desiring us to state 
that he holds no rank in the U. S. Army, but fills the 
position of an Asst. Eng. on the works. 





Annual Meeting of the Chicago Chapter of Amer- 
ican Institute of Architects. 





The regular annual meeting of the Chicago Chapter 
A. I. A. was held Thursday September 28, 1876, at the 
Tremont House Club Rooms, Chicago. 

The President, Mr. P. B. Wight, made an impromptu 
address to the Chapter reviewing its work for the past 
year, mainly dwelling upon the evident lack of interest 
that had been manifested by quitea number of its mem- 
bers, who had failed to be present at the meetings, and 
who by their indifference, assisted to depress and retard 
the spirit and progress which the Chapter was possible 
and capable of making. 

He thought it might be mainly due to the fact that 
the dues of the Institute were considered to Le illy pro- 
portioned to the Chapter dues, and it was undoubtedly 
for this reason alone that the Chapter had already lost 
some members, and of the apparent lack of interest by 
others. He considered that it was an evil that could be 
remedied, and recommended the Chapter to instruct the 
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Secretary to enlarge upon the subject in his annual re 
port to the Institute. 

The President further stated that he considered it 
encumbent upon every member of the Chapter to pre- 
sent some subject, or to provoke discussion, which should 
be of interest to the profession, and particularly to that 
of the Chapter members, and that each member should 
do his duty in this respect, nor speak of lack of interest 


until he had done what he could do towards making 
the meetings profitable and interesting. 

The President then reviewed the proceedings of the 
Chapter for the past year, and although the attendanca 
had been smal] many of the meetings had been instruc 


tive and interesting to those in attendance. Reports of 
proceedings of sister chapters, discussions in relation 


to public buildings, papers by members upon construc- 


tion, questions of architectural duties and honorable 
practice, had been referred to the Chapter ; it could not 
be said but that the Chapter had made some progress, 
it only required the individual energy and interest of 
each member to make the future condition what it 
should be, namely, an active and useful association, and 
he had hopes that such a position would be attained. 

The roll of the Chapter was then called and the min 
utes of the last meeting were read and approved. 

The executive committee's report was read and their 
proceedings were approved by the Chapter. 

The Treasurer presented his report for the past year, 
and Messrs. Bauer, Cochrane and Hamilton were ap 
pointed Auditing Committee upon the Treasurer's report, 
with instructions to report at a future meeting. 

Report of committee on Admission was read and 
approved. 

Ihe annual election of officers being next in order, 
the Chapter re-elected by balloting upon the whole, the 
following officers, viz.—P. B. Wight, President, Augus- 
tus Bauer, Vice-President, Henry L. Gay, Secretary, 
James R. Willet, Treasurer. 

The motion was made and seconded that the Secre- 
tary be empowered to appoint and elect members to the 
standing committees. 

In addition to the officers, President, Secretary, and 
Treasurer of the Chapter, the Secretary appoints and 
elects as members of the Executive Committee L. D 
Cleveland and Samuel A. T reat. 

In addition to the officers, President, Secretary, and 
Treasurer of the Chapter, the Secretary appoints and 
elects as members of the Committee on Admission, Wil 
liam A. Boyington, Samuel Street, and Augustus Bauer. 

The election of the officers, completing the regular 
business of the meeting, discussion upon the Institute 
and Chapter dues was taken up, and the general senti- 
ment was for'a reduction of the Institute dues; and the 
Secretary was instructed to present to the Institute the 
opinion of the Chapter, and requesting that the Insti- 
tute take action upon the matter, with a view to a re- 
duction. 

On motion to adjourn, it was seconded and carried. 

Henry L. Gay, Secretary, 
Chicago Chapter A. 1. A, 


A special meeting was held at the Tremont House 
Club Rooms, Thursday, Nov. 23d. 





The meeting was called for the chapter to give its ex- 
pression of regret for the death of A. H. Piquenard, arch- 
itect of Springfield, Ill,. and to make a record of its es- 
teem and fraternal feeling for the deceased. On motion 
which was carried, the President was nominated a com- 
mittee of one to draft the following resolutions which 
were unanimously adopted by the Chapter. 

“The Chicago Chapter of the American Institute of 
Architects, having heard of the death of A. H. Piquen- 
ard, Fellow of the American Institute of Architects, 
hereby makes the record of the sorrowful event. 

* The Institute has lost one of its most talented mem- 
bers ; the public one of its most conscientious and de 
voted servants. Mr. Piquenard was respected alike by 
the profession to which he belonged, and the commu- 
nity that enjoys the fruit of his labors in many public 
buildings which he was chosen toerect. He was a gen- 
tleman, an artist and a scholar, a devoted husband 
and father, and a public-spirited citizen. His own 
works will be his best monuments. We mourn his 
death as a brother lost and extend our condolence to 
his afflicted family.” : 

Motion to adjourn, and carried. 

Henry L. Gay, Secretary 
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Correspondence. 


Jourer, ILL, Movember 18th, 1876. 


Editor ENGINEERING News. Str:—Having noticed 


criticism adverse to Nickel and Strassberger’s new 


ting 


method of connecting a Surveying Instrument to the 


tripod, we would like to make a statement of our expe- 


rience with this arrangement. As we have constantly 


to 


to the merits of the same. 


used it for eight months, we believe ourselves able 


render a correct judgment as 

In the communication published in your issue of Oc- 
tober 28th the writer asserts, that the projections on the 
lower plate and the tripod head soon commence to wear 
grooves in each other and that this grooving prevents 
the effective joining of the instrument to the tripod. 
To this we must reply, that so far no grooving or per- 
ceptible wear has taken place with our instrument, the 
arrangement is very nearly in the same condition it was 
in when delivered new, and its eflectiveness unimpaired. 
The fact is that hardly any wear takes place, as the in- 
strument wants only % of a turn while the ordinary 
crew requires § or 6 turns or about 30 times as much. 


Besides, very Jittle friction takes place on the projec- 


tions, but principally on the shoulder of the tripod head 


and the lower face of the plate 


r 
. 


Judging from the instrument now in use by us, we 


believe that 30 years constant use would not 


Both of 


metal. Regarding 


wear out 


these parts. these 


hard bell 


strument will shake loose by comparatively slight jarcing 


arts appear to be made of 
| pl 


the assertion that the in- 


we must say, that this has not happened to us a single 


time. A moderate tightening bincs the instrument as 


safe and lasting as an ordimary screw. The detaching 


also requires no more strength than does an ordinary 
screw, 

In conclusion we must say that we consider the new 
method employed by Messrs. Nickel and Strassberger 
superior to any other that we have seen or used and we 
believe that it can not be improved upon 

A. J]. MATTHEWSON. 
H. Wuirtry, Assrsfant. 
-~>- 


Personal. 


Mr. H. A. Rust, whose energy and ability as General 
Manager of the American Bridge Co. has done so much 
to secure to that company the enviable reputation which 
it now holds, has been elected President of the company 


A 
aX. 


in place of LB. Stone, who has occupied that position 


its organization, and has recently been elected 
Brid Cc Mr. Rust 
has been engaged in bridge building since 1854, being 
he On 


tion of the present company he early assumed its gen- 


since 


President of the Poughkeepsie ge Co. 


first associated with Bb. Boomer. the organiza- 
eral management and his present elevation to the presi 
dency is but a fitting acknowledgment of his services in 


its behalf. 


_—~<_- 
Civil Engineers’ Club of the Northwest. 


Chicago, Nov. 28th, 1876. 
The 


House Club Rooms, at 4 P. M., Tuesday, December sth. 


December meeting will be held at the Sherman 


Paper for the evening and topic for discussion, * Re- 


moval of Ice by Blasting.” 


L. P. MOREHOUSE, Secretary. 





On the Construction and Maintenance of the 
Public Highways. 


KY MR. FE. B 


From 


ELLICK-CLARK, C, E, 
* The Builder.” 
construction and maintenance 


r he ot 


must form at all times a most important work of sani- 


high-ways 


tary authorities, not only because of the increased com- 

tort to the community of well-kept roads, but because 
of the increased cost of locomotion and cleansing and | 
discomfort of badly-maintained roads. Unfortunately, 
the construction and maintenance of highways is a sub- 
ject that few surveyors of the present day give much 
attention to. It is popularly supposed that the mere 
covering of a road with broken stone is sufficient to 


form a good and permanent highway; this being the 


view taken by a large number of those who have the 


control over roads, the consequence is that in many | 
cases throughout the kingdom the roads are in a bad | 
state of repair, and cost a larger amount annvally than 

is necessary for cleansing and watering. Roads, too, 


are frequently maintained by committees, who have but 
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a slight and imperfect knowledge of what their duties 
are; and I take it to be the duty of every surveyor of 
highways not only to advise his committee of the quan- 
tities of materials that are required to maintain these 
highways under their direction, but further to inform 
them of the best known means of maintaining the roads 
Thus the 


surveyor secures the valuable aid of disinterested per- 


in a maximum efficiency at a minimum cost. 


sons living at all parts of the district, in supervising the 
repairs, and indeed, without a large and expensive staff, 
with anything like a long wileage town roads cannot be 
kept as they should be unless the surveyor is thus assis- 
ted. I therefore propose in this report, as briefly as 
possible, to point out the cardinal points to be observed 


in the construction and maintenance of roads in Urban 


| Districts such as Derby. 


The direction of roads is usually determined by pri- 
vate capitalists, but it should, in my opinion, form the 
subject of legislative 
should be laid out in certain directions, especially in rap- 
idly increasing towns; for were a preconcerted plan to 


be carried out piecemeal by owners of property, not only 


would a large amount of money be saved, but public 


convenience would be served in a much greater degree 


than itis at present, where every owner of property 


makes roads to suit the fancy of his surveyor or him. | 
self, acting frequently in ignorance, when he would only | 
be too glad to follow out a plan which, in nine cases out | 


of ten, would cost him no more money, become as avail- 


able for his own purposes, and be of much greater con- | 


venience to the public at large. 


of opinion that where new roads are projected the sani- 


tary authority should exercise their discretion not only | 
as to the constructive portions of the roads, but also.as | 


to their direction ; for we must not forget that all these 


new roads ultimately form part of that network of high- | 


ways which is the only means of communication from 


one part of the district to another, and where roads are | 


judiciously laid out at first, the stoppage of one street 
like South Street, by the Great Northern Railway, 
would be a matter of slight instead of great and perma- 


| nent inconvenience. 


The 


roads. 


next thing to be considered is the gradients of 


All roads should be as nearly level as possible. 


To illustrate this, I may cite the instance of Bridgegate. | 


Suppose from its lowest point to the summit at King St. 
we had a perfectly level roadway instead of having a 
gradient of 1 in 32, as we have, every horse drawing a 
load, would be able to draw one-quarter more than it 
| 


does now; and as we have 1,268 carts passing up this 
street daily, one-half carrying 1% ton each, 238 more 
tons could be taken to and from the town with the same 
amount of horse-hire each day. Then, again, roads 
with steep gradients cost fully one-third more to repair 
than 


flat roads. In the case of Bridgegate it is three 


times more than London Road ; consequently it is diffi- | 


cult to form an idea, without going into detail, of the in- 
creased cost to the community of steep roads, which 


| should in all cases, where practicable, be avoided, and 
| any extra expense in making urban roads level at the 
| first outlay will fully repay the authorities by the ulti- 


mate diminished cost of cleansing and repairing, to say 
nothing of the saving to the community by the increas- 


ed weight that can be drawn with the same amount of 


horse-expenditure. One of the most important matters 


| in forming roads is the cross section, #.¢., the shape 


from kerb to kerb. The prevailing profile now adopted 
is that of an elliptical projection, high in the centre, 


| and sloping gradually to the channels,—a section which 


is, in my opinion, the reverse of what it should be for 
roads sufficiently wide for four vehicles to pass abreast ; 
and no main roads should be made a less width than this. 
My objection to the existing section for such roads as 
Friar Gate or London Road are, that if the road is made 
sufficiently flat for carriages to run easily over all parts 


| of the roadway, the gradient is not sufficient to carry 
| away the water which lies in the center, and renders 


the crown rotten. In surburban roads the traffic is 


nearly always in the center, consequently they are worn 
down most unevenly; this is manifestly a wrong result, 


as roads should be of such sections as no preference | 


would be shown to any portion of their surfaces. 

The prevailing section of roadways comes about by 
engineers following the footsteps of Telford, who con- 
structed all his roads to the elliptical section; but the 
conditions existing in his time are most dissimilar to the 


conditions and exigencies of our day. Telford’s roads 





enactment, that all new road | 


I am therefore strongly 
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| were highways from city to city, having few vehicles 


| running on them. 


| The great objects then were not 


what they are now, to present over the entire area the 
| hardest and least slippery surface, to give the firmest 
| foothold to horses, and to stand the daily wear and 


tear of thousands of vehicles heavily laden, but to keep 
the roads dry and sufficiently hard in their centers to 
bear the traffic of a few vehicles, rarely exceeding a 
hundred daily; the elliptical section suited those times 
and vehicles rarely meeting, conse- 
| quently the inconvenience arising from the steep sides 


requirements ; 


of roads was not felt, nor was the center worn away, 
My own opinion is that all 
main roads should be made sufficiently wide for four ve- 


as the traffic was trifling. 


hicles to pass abreast, and where the traffic is consider- 
| ble, and the rainfall is such as to necessitate pitched 
| channels and storm-water sewers, the channels should 
| be in the center instead of at the sides, thus obviating 


the tendency of vehicles to slide down the sides towards 
the kerb; the slopes to the center channels from the 
kerbs need only be very slight, especially where the hard 
metal is used to coat the surface, in which cases a max- 
imum of one in forty might be adopted. 


The advan- 
tages claimed for the section of road with channel in 


| the center are: 

Ist. In the case of a macadamized road with gullies 
and pitched channels, half the cost of both these seri- 
ous items would be saved. 

2d. The gullies need not be trapped, but be left open 
as sewer ventilators. 

3d. Carriages would use all parts of the road surface 
| except the channel, producing a uniform wear. 

4th. The “slop” which is now swept to the sides of 
the road, thrown up to the carts, frequently bespatter- 


ing pedestrians, would be swept to the channel in the 


centre, and be the farthest possible distance attainable 
| away from the foot-passengers and shops. 
sth. In the case of a crowded thoroughfare, the chan 
nel would divide the up and down traffic without the aid 
of police. 


The objections that have been raised to this section 
of roadway are: 

ist. The carriages slide down towards each other, 
especially in frosty weather. 


2d. A large stream of water washes away the metal 
at the channel. 

My answers to these are, that the slope of the road 
| to the center will only be slight, just sufficient to carry 
} 


| away the water, and not sufficient to cause the tendency 
of vehicles to slide to the centre to have any foundation 


in practice. 


The second objection is overcome in the case of sew - 
ered streets with frequent gullies, for the water disap- 
pears down these before it has assumed sufficient volume 
to become a stream having velocity enough to wash 
away the metal. 

I am quite aware that this section of road-way is con- 
trary to all the practices and prejudices of surveyors in 
this country; but I believe, if tried, we shall obtain bet- 
ter roads at less cost both in construction and mainte- 
nance, better lighting, and a more effectual mode of ven- 
tilating our sewers, all objects of paramount importance 
| to Sanitary Authorities. : 

The next important matter in connection with roads 
is the nature of the materials of which they are formed 
and coated. The ordinary mode now in practice is to 
| lay ina bottom of hard core, rammel, fouudry cinder, 
or some such kind of material, to a depth varying from 
| nine ‘inches to one foot, without any uniformity as to 
size. The practice of the first road-makers in the 
world, viz., the Romans, and also the great road-mak- 
ers at the commencement of the present century, was 
to lay courses of large-sized stones by hand on the road- 
bed to form a foundation, which, as a matter of fact, 
was the actual road, the next coating of broken stones 
being merely a covering to take the traffic wear, and pre- 
vent the road proper beneath from being worn into 
holes. The advantages of this method of forming a 
road are, that as it has to sustain great pressure from 
heavy loads and “violent percussion,” it forms a solid 
foundation which is necessary to resist these. In the 
case where the tyres of the wheels are narrow and the 
loads heavy, the modern system of roadmaking is most 
pernicious. Under the old system, this kind A traffic 
is dealt with much more economically, as the weight is 
distributed over a much larger area, thus preventing clay 
and other soft material from “spewing” up when the 


| 
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road has become out of repair and soddened with wet. 
We have an excellent example (?) of this in the Mans- 
field Road, near Little Chester Church, where the sur- 
face has been raised very high from constant metalling 
on a bad bottom, but which no amount of metal short 
of re-making will form a good road, and where, in spite 
of frequent repair and scavenging, the road is never in 
good order. 

Another great advantage of forming a rough pave-_ 
ment like the one I speak of is that it forms a drain for 
the water, which finds its way through the top coating 
of broken stone,—an especial advantage on a clayey 
soil like that of Derby. A road formed in this manner 
will cost but a little more than if formed by the pre- 
vailing mode, as stone of a much more inferior quality 
and less costly character may be used; it will beara 
much greater amount of weight; the bottem will not be 
influenced by the most severe frost and rapid thaws, and 
a less quantity of broken stone may be used than if the 
bottom is of small stone or hard core thrown down at 
random. In addition, the covering of broken granite 
or other hard stone will last much longer on a founda- 
tion of this sort, and the expense of repairing and scav- 
enging will be considerably less. Sir John Macneil, 
from actual experience, computes the saving by forming 
a road like this at least one-third the expense of repairs 
annually, and I believe this to be within the mark. 

I should like to say a few words on the use of small 
round stones (boulders) used on some outlying roads, 
and state my objections thereto. These small stones, 
unbroken, being pressed by vehicles against each other, 
find no ‘‘bed” when they come into contact. By such 
pressure they move, and thus form hills and depressions 
on the surface; and the joints being large, gaping in 
fact when compared with those of cubical stones, a large 
portion of the exposed surface joints becomes filled with 
horse-dung and mud, which must give an offensive efflu- 
vium, and be prejudicial to health. The illustration of 
McAdam to a Parliamentary Committee, when explain- 
ing the advantages of using cubical instead of spherical 
stones is conclusive,: he had two basins, one filled with 
marbles of broken stone, the other with spherical stones, 
and requested the members of the committee to thrust 
their clenched hands into each basin. They thus had 
demonstrated to them that they could plunge their hands 
to the bottom of the latter basin with ease, and the mar- 
bles “spewed” up, while the greater the pressure in the 
other basin, the tighter and more compact were the 
contents; and thus it is on a larger scale with roads. I 
therefore recommend you to discontinue the use of all 
unbroken stone, however small. 

I have hitherto been speaking of surburban roads, 
and if I have digressed somewhat from the original in- 
tent of this report, it has been an attempt to show that 
a large saving in cost, and a greater efficiency in con- 
struction and maintenance, may be obtained in the fu- 
ture on those roads where the traffic is not so greatas to 
require paving on the surface. Let me now deal with 
roads where the nature of the traffic is such as precludes 
the use of a broken stone surface. Premising that it is 
difficult to determine where Macadamizing should end 
and pitching or paving commence,—where it is cheaper 
to cover a road with small unfixed broken stone or to 
pave the entire surface with fixed blocks, it would ap- 
pear, at first glancs, that that road which has the great- 
est number of vehicles passing over its surface should 
determine this, but I am of opinion that such is not the 
case. The mere enumeration of the vehicles passing a 
given point on a road will not enable us, without other 
considerations, to draw a hard and fast line where it is 
more economical to pave roads in preference to Macad- 
amizing them. We must also take into account (@) the 
class of traffic, subdividing this into heavily weighted, 
spring, narrow-tyred vehicles, and carriage traffic; (4) 
the gradient; (c) the nature of the bottom; (d) the 
width, and the height of the buildings. In three of 
these considerations (a, 5, and c) the Wardwick has su- 
perior conditions to Bridge-Gate: we thus see why the 
former is a more economical road to maintain than the 


latter; therefore, every street must be treated on its 
own merits. 


To ascertain whether it would be a saving to pave 
certain streets, I have endeavored to obtain the cost of 
repairing and cleansing the same. I have left the water- 


ing out of the estimate, as I cannot even approximately | 
obtain figures sufficiently reliable to enable me to pro- | 


duce them here. 
(To be continued.) 
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The Results of Engineering. | man. Nevertheless, although these things do not lie in 
— | our province, although we may grant that higher duties 
Professor Fleeming Jenkin, in opening the Class of may fall to other men with greater gifts, yet we may be 


Engineering in the University of Edinburgh last week, } 


pardoned if we remember that where there be prophets 


they will prophesy falsely, that the physician still walks 
fession, and the spirit in which they should be pursued. by an uncertain light, that the lawyer may becom 


ofiered some remarks in regard to the aims of the pro- 


the 


After defining the work of the engineer as the applica- | cjave of words, and the politician may blight where be 
tion of science to the satisfaction of man’s material | would fain bless, whereas I believe that I am making 
wants, he claimed that every exact science, by which he | yo idle boast when I claim that if we as engineers la 


meant every science the results of which could be nu- 


bor diligently in our vocation, whether our opport 


merically expressed, required for its practical applica- | pe great or small, we shall not labor in vain The 


tion the assistance of the engineer, and that if the his-| London Architect. 


torical sciences were less exclusively their own than cali 


these which deal with numbers, yet, wherever any scl- Rivers and Harbors. 





ence whatsoever was concerned with production or dis- 


tribution, the engineer could not be repelled as an THE CHIEF OF ENGINEERS’ ANNUAL REFORT 


le I le ul tte re » \ } e 
intruder. No man, he submitted, who loved exact In the report of the chief of engineers, just subn 


knowledge could fail to fiid scope for the exercise of | to the secretary of war, are the following estimates fo 


his intellect in the practice of the engineer, and that 


| improvements of ports of the northwest: Daluth ha 
practice, moreover, was curiously suited to men of the bor, amount estimated required tor the co iplet : of 
most opposite temperament. [wo conditions, and] |, ‘o : 
eh the existing project, $171 347.11; amount for the 
these only, were needed. The man must love his work a ts 
ing year, $60,000; natural entrances to the Bay o! Su- 
and have ability to perform it. After discussing the 


het! ' ' perior, Minn., and Wis., for the ensuing year, $ 
question whether the engineer may fing in the exercise a : 
1 . - . Ontonagon harbor, $30,000; Eagle harbor, $50 
of his profession the solid pleasure of believing that he . ‘ 
; 1 | ; ; Marquette harbor, $35,000; Menominee harbor, $25 
is working for the general good, the Professor said :— ‘ 
z : 5 & 5 000; Green Bay, $12,000; Harbor of Refuge, Stu: 
‘** To many of you this question may seem almost ne - ' 
werd , Bay canal, $5,000; Ahnapee harbor, $25,000; [w 
idle, but at some time or other to older men the ques- ae . 

i w i 1 Rivers harbor, $25,,00; Manitowoc harbor, $ 

tion will at times occur, hy am I working? am I not . . 
“ a = Sheboygan harbor, $5,000 ; Port Washington, $2 

disquieting mvself in vain? Money-making is no great : 

1 — " b b Milwaukee harbor, $69,000; Racine, $7,000; K 
pleasure when once bread for the family has been , ; 
ate Me 7,000; improvement of Fox and Wisconsin river 
earned. Social distinction is lke the fair fruit filled 


a wP 


: 750,000. [he following is the portion of the report 
with ashes. If as older men you are to work with the ; ; 
. : : ; referring to the harbor of Chicago Pwelve hurled 
fire of youth, other motives are needed, and it is no ‘ 
idl exon ' and fifty running feet of superstructure were built 
idle uestion to ask whether in our rofession these 

aa, “sseanap : — asia tae “© | hired labor over cribs sunk at the south end of the 


other motives will rise and lead us on I for one do 


: breakwater completing this improvement to the ex 
not doubt it. By our work we feed mankind, we clothe 
kind I kind rh ; kd of the approved plan. One thousand feet of protectior 
mankind, we house mankind. 1rough our work des- 
= F ee ; were added to the north end of the breakwater. i'w 
erts are peopled, and old countries teem with a new . : 
; Y saa cribs were sunk in the extension of the north pier, a 
life. We promote wealth, which, in its simplest sense, | 
repairs were made to the north and south piers. A 
is but well-being. Let who will look backward ona 
id “ bellished | vey of the harbor has also been made under contra 
yast golden age embellished by a haze permitting imag- | -. 
F 5 - J I & ©" | Ten cribs were sunk in the extension of the north pie: 


we 
face the present with faith in a future moulded by | 
knowledge of the truth. If the husbandman does well 


ination to people its pastures with idyllic beings; 
7s k 7 4 5° making the new extension 600 feet, and with the exce; 


tion of about two full courses fora running len oth of 


acini al i ‘ | 600 feet the superstructure is completed under contra 
producing food, the engineer doubling that food does | - : 
I a ; = ; 5 The wreck of the schooner Nicaragua lying in the outer 
better. The charitable man gives bread, but the engi- 
: basin, was removed and towed into deep water. The 
neer gives work whereby free men may earn their bread. | . £ ~ ; 
; F ; .’ | appropriation of $5,000 for the fiscal year ending June 
When the engineer cheapens cloth he betters the condi- 


tion of a man more than if he halved his cloak with a 
beggar. To cheapen dwellings is better than to build 
an alms-house. If existence be a boon, and I do not | : : 
| for extending the breakwater 1,000 feet southerly; of 


doubt it, the engineer is indeed a benefactor: his crea- | $40,000 for excavating a channel to connect the outer 


30, 1877, may be applied toward deepening the channel 


connecting the outer harbor with Chicago river. An 


estimate of $100,000 is submitted by the officer in charge 


tions have called peoples into existence; he creates 
wealth, and wealth creates men. These things I hold 
to be his greatest deeds. I almost reluctantly speak of 
the more direct benefits he confers by giving pure water, 


fresh air, and c iness 2 5 i y : 
resh air, and cleanliness to the dwellers in towns. The | $93,531-72; amount available July 1, 1376, including 


$2,912.78 due on contracts, $15,525.92; amount appro- 
priated by act approved Auy. 14, 1376, $5,000; amount 


| harbor with Chicago river, and of $10,000 for repairs and 


yreservation of existing improvements. The amount 
b t 
available in July, 1875, was $110,056.64; amount ex 


pended during the fiscal year ending June 30, 1276 


direct action of the sanitary engineer is more visible, but 
is not really more beneficial than the work of all other 
branches of the profession. The man who bya better 
form of bearing diminishes friction, thereby cheapens 


estimated required for completion of existing proj 


ect, 

$150.000; amount that can be profitably expenied in 
| the fiscal year ending June 30, 1873, $150,000. The 
amounts of money asked for other harbors are ». fol- 
lows: Calunet, $5,09¢; Michigan City, $63,000; Frank 
fort, $22,000; Manistee, $30,000; Ludington, $26,000 : 
| Pentwater, $39,200; White River harbor, $34,500; 
Muskegon, $3,990; Grand Haven, $3,000; Hlack 
Lake, $15,000; Saugatuck, $10,000; South Haven, 
| $70,000; St. Joseph, $16,300; St. Mary’s Falls canal, 
| $300,000; Cheboygan, $35,000; Au Sable, $2¢ 000 ; 
Saginaw river, $51,900; Sebaming river, $8,000 ; I lar- 
bor of Refuge, Lake Huron, $200.000; Detroit river, 
$20,000. 


production, and clothes the poor. Our business is to 
supply the material wants of men, and he who is doing 
this is doing well. Though I claim much, do not sup- 
pose that I claim supremacy for our work, or call on 


all to join us. We do good, and we have great scope. 
So much I claim fearlessly, but I neither say that we do 


the chief good, nor that we have the widest scope, It | 


is wellto remember that man does not live by bread 
alone, and if the engineer can create a nation he can do 
but little to determine what manner of nation it shall 
be. This duty falls to men whom some may call proph- 
ets, some poets, some philosophers, some the divine | 
teachers of mankind. We, the men of exact science | 
seeking for material good, do not belong to this band; | 
we can only print their words, spread their doctrine, | onene 
and follow their guidance. We miss, too, the direct | The English public have demanded and secured ven- 
| 
| 





ancmcnenanti Gimmes 


English Railway Stations. 


| sense of alleviated suffering which must be the physi- 

| cian’s chief reward, but yet our steamers fetch his drugs | At all smportant points they have buffets and book- 
and our mills prepare them. The arts which are con | stands, There is no running through the cars of im- 
cerned in the prodaction of beauty are all, save one, | pertinent book, candy, fruit and cigar sellers, and 
strangers to us, and even though the province of archi- | annoying the passengers. The people there would not 

| tecture is our natnral heritage, we have failed /o claim | stand the nuisance, and how the American people put 


erally very comfortable station houses on their rail ways 


| our rtht (!). The history of the great past is of little | up with it is a mystery. It may pay the railway com- 
account to us, neither is it our task to mould or to ad- | panies something, but injures them much more by its 
| minister the laws which regulate the relations of man to] rendering railway traveling less comfortable. Then, 
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again, the buffets are very neat, clean, and some of them 
quite artistically arranged,and the waitresses are comely 
and polite. It is a pleasure to be hungry enough to de- 
sire to eat, while in our railway restaurants it is about 
all one can do to retain what they eat. The attendants 
are genarally rough and ill bred, and the viands are un- 
inviting. There is room here for a vast improvement, 
and it will pay the railway managers and superin- 
tendents to look to tt. People must travel sometimes. 
but when station houses are well arranged, waiting 
rooms comfortable (and where is there one in the Uni- 
ted States?) restaurants good, book stands for books 
and newspapers, etc., well supplied—when all the serv- 
ice is well performed—then it induces people to travel; 
and this is just as good a place as any to mention the 
service at the stations. One general remark would cover 
the whole subject: That in England, and toa great ex- 
tent on the continent, the employees of the railways at 
the stations, are not only polite when they are spoken 
to, but they go further, and will give the traveler any 
information he or she may want, and, if they do not 
have it, will seek for it; they express a willingness and 
desire to make the traveler as comfortable as possible, 
and this in a respectful and polite manner, 

When you arrive at a station a servant of the com- 
pany will be there with a truck to take your baggage or 
bundles, show where tickets are to be bought, and fol- 
low the passenger until he or she have their baggage 
checked and they are safely in the carriage, or car as we 
call it. 
carries them to the car—the like process in departing 


If the passenger has small bundles, the servant 


from a station; the car door is opened by the company's 
employee, he calls carriage or cab, carries the bags or 
bundles, places them in the cab, sees that the luggage 
is brought and put on the cab, and if the traveler de- 
sires to know the legal fare of the cabman, will give it. 
duties 
Now, contrast this with approach- 


There employees are prompt, perform their 
cheerily and well. 
It seems 


sometimes as if to destroy all politeness in a man, and 


ing or leaving one of our railway stations. 


make him surly and brusque, the quickest way is to 
give him a place on a railway. Our managers and su- 
perintendents may think all this expensive and unnec- 
essary. They are very much in error. They certainly 
know that the more comforts they can give to passen 
gers the more inducement will there be to travel; and 
politeness is at all times, and in all persons who deal 
with the public, a necessity—it costs nothing. The 
writer at one time traveled pretty generally over the 
continent of Europe without meeting with anything but 
polite attention from the railway employees he was 
brought in contact with On his return he landed at 
Jersey City, and if he hald required any other evidence 
that he was at an American railway station, it was fur- 
nished him in the rough, disrespectful, and ungentle- 
manly answer of the first railway official he met with at 
the railway station in that city—Railway World. 
banana 


Grindstones at the Centennial. 





One of the most attractive exhibits in Machinery 
Hall was made by J. E. Mitchell Philadelphia, and con- 
sisted of acolumn formed of grindstones, these were 
nicely adjusted as to size and finished perfectly true so 
as to form the exact shape of a Tuscan column twenty- 
six feet high. Thirty-eight grindstones were required 
for this purpose which were composed of as many vari- 
eties of grit used in the mechanic arts. Besides this 
column there were shown 15 mounted grindstones of 


different sizes, for use in machine shops and for other | 


purposes ; part of these were hung in iron boxes made 
very tight and strong, and others in wood frames which 
have the advantage in price. 
stones from 1000 to 4000 Ibs. each were shown such as 
are used for grinding saws, files, edge tools and cutlery; 
for bead stones in nail works and for finishing the iron 
work of locomotives. An illustrated pamphlet contain- 
ing a description of all the kinds of grindstones in com- 
mon use, together with directions how to hang and use 
them, may be had free by addressing J. E. Mitchell, 
York Avenue, Philadelphia, to whom three medals were 


awarded. 
+ oe 


NOTES. 


Mr. R. D. Fletcher, of Titusville, Pa., has been ap- 
pointed receiver of the Pennsylvania Transportation 





Company. 
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Gen. Herman Haupt his resigned his position a 
chief engineer of the Transportation 
Company. 


Pennsylvania 


For Four Dollars we will send Volume Two, and | 


the numbers of ENGINEERING News from December 
Ist, 1876, to January 1st, 1878 


Mr. Charles C. Gregory is appointed chief engineer, 
and Mr. W. D. Barclay assistant engineer of the East- 
ern Counties Railroad; headquarters at.New Glasgow, 
Nova Scotia. 


Mr. A. B. Stone, president of the American Bridge | 


Company of this city, has been elected president of the 
Hudson & Poughkeepsie Bridge Company in. place of 
Mr. John F. Winslow, resigned. 


The question of the water supply for the Canadian 
Parliament Buildings has been settled, the government 
agreeing to pay $8,000 instead of $12.000. 

VOLUME Two of ENGINEERING NEWS is neatly 
bound in paper covers; it has 156 pages of reading 
matter and the price is only One Dollar. 


The floating debt of the Philadelphia and Reading 
railroad Company is stated to be between $8,000,000 
and $9,000,000. 


Major J. A. Smith, Engineer Officer of the Seventh 
Light House district, Key West, will relieve Major W. 
L. Merrill of charge of engineer duty on the Mononga- 
hela river. 

“VARIATION and Vernier Readings,” “Standard 
Measurements,” “ The Solar Compass,” ‘‘ The Center 
of a Section,” ‘“ What is due North?” and ‘‘ The Sub- 
division of Fractional Sections” are a few of the sub- 
| jects in Volume Two of ENGINEERING NEws that are 
of especial interest to Land Surveyors. 
| The trustees of the East River Bridge have decided 
to appoint an assistant engineer to take charge of the 
| work in case the severe illness of Mr. Roebling should 
| render it necessary. Proposals for the wire to be used 
| in constructing the bridge will be received until the 

middle of December. 


' 

| VOLUME Two of ENGINEERING NEWS contains 133 
Decisions of the Supreme Court of the United States, 
j 
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THE CENTENNIAL. 

| Its shops comprise a main building 40x30 feet, with ad- 
ditions 250 feet in length. an 80 horse-power engine, 
and a machine that dresses the four sides of timber 
16'4x12 inches at the same time, or three sides of tim- 
ber 20x12 inches. Shops are soon to be added for making 
the iron work in connection with the building of iron 
bridges. The conpany have already put up or have 
| undér contract 8,000 feet of iron and combination truss 
bridge. Among their completed structures are a Howe 
truss combination over Rock River at Moline, IIL, 750 
feet ; a combination bridge for the St. Louis, Bloomfield 
& Louisville narrow gauge road, 400 feet., 3 span; and 
an iron bridge over Cedar River at Vinton, IIL, 560 ft., 
4 spans. For the latter contract ten companies com- 
peted. The bridge is a double intersected Pratt truss of 
wrought iron. The guiranteed strength is 80 lbs. to 
| square foot of roidway, exclusive of the bridge itself— 
such a load only straining the materials to one-fifth 
| their ultimate strength. The committee appointed by 
| Vinton county to examine the bridge, express the great- 
est satisfaction with it, and are proud that it is the work 
, of an Towa company.—Chicago Railway Review. 





The Keystone Bridge Co. has completed the Green 
|river and Bardwell’s Ferry bridges, on the Troy & 
| Greenfield R. R., Massachusetts. They are now erect- 
| ing the false works on which to raise the immense chan- 
| nel span (520 feet) over the Ohio river, for the Cincin- 
{nati Southern R. R. If weather is favorable it is ex- 
| pected that the spans will be completed by Christmas. 
| The 300 feet spans are finished. They are erecting the 
| Attica bridge for the Toledo, Wabash & Western R. R. 
| and iron bridges on the Evansville & Crawfordsville R. 
|R., and ion bridges for Galveston, Harrisburg & San 
| Antonio R. R. in Texas, over the Guadalupe, Salada, 
| Cibolo and Tio Geronimo rivers. Numerous other iron 
| bridges for Eastern and Western railways and for road- 
| ways are now under construction in the shops. They 
| are also employed in constructing wooden bridges for 
| the Lewisburg Centre & Spruce Creek R. R. and erect- 
ling an iron bridge for the city of Philadelphia. The 
| contract for the high bridge of the West Chester & Phil- 
| adelphia R. R., at Media, (three spans of 1§7 feet each) 


and of the courts of the various States in the Union| ang the roof of the Provident Life & Trust Co.'s new 


| upon questions relating to boundaries, surveys, etc., etc., 


| compiled expressly for it by an eminent lawyer of this 


city whose specialty is disputed boundaries. 


building, Philadelphia, have just been awarded the 
Company. The shops of the Company are running 
double turn with two sets of men. Their*new fire-proof 





The Clinton Bridge Co., of Clinton, Lowa, is a vigor- | building, 80 by 400, is nearly completed. This will so 
ous young institution. It began business only about a | increase their facilities as to enable them to promptly 
year ago, and has already put up bridges in ten States. 


fill their large contracts.—Chicago Railway Review. 





December 9, 1876. 


RESISTANCE OF RAILWAY TRAINS. 


The number of the Yournal of the American Soct- 
ety of Civil Engineers, for October, contains a com- 





munication from Mr. P. H. Dudley, C. E., of Cleveland, 
Ohio, the inventor of the Dynagraph. 
for determining the resistances offered and the work 


This apparatus, 


done in drawing railway trains, was described in the 
News, No, 4, Jan. 22d, and some account of experi- 
ments was given in No. 18, April 29th; we will not 
therefore repeat the description here. At that time we 
had the pleasure of inspecting the instrument in this 
city, fitted in working order toacar. In the commu 
nication above referred to Mr. Dudly gives an account 
of a few experiments with cars and trains, and accom- 
panies it with several lengthy tables and five diagrams. 
While a great number of experiments under various 
conditions must necessarily be made before al] the phe- 
nomena, as shown in the traction curves, can be ex- 
plained, enough has been already accomplished to show 
what can be expected of this invention, and to point the 
way to some decided improvement in rolling stock, per- 
manent way and speed. 

We wish our space would permit the reproduction of 
the original communication, but we can only at present 
refer interested readers to the above source, and say 
that we hope, at a future time, to give in our columns 
some information on this subject from the pen of the 
inventor himself, who has already favored us with his 
investigations on heat and combustion. 

Two or three deductions which he draws from these 
experiments are, however especially worthy of notice. 
It was found that, with the long and heavy trains of 
the Lake Shore & Michigan Southern Railway, of 650 
to 700 tons, it required less fuel, with the same engine 
(Mogul type) to run trains at 18 to 20 miles per hour, 
than it did at 10 to 12 miles per hour. It was remarked 
by Mr. William P. Shinn, who submitted this commu- 
nication, that “The dream of many of our most prom- 
inent railway managers has been to have separate tracks 
for freight, so that freight trains could be kept at their 
most economical speed-of 8 miles per hour. This 
dream is thus shown to be—in one of its features at 
least—one in which the promise, if ‘kept to the ear,’ 
would be ‘broken to the hope,’ and its realization not 
an advance in economy of fuel or power.” 

On one trip, of 951% miles, the engine, drawing 37 
loaded cars, weight 709 tons, consumed “8,425 pounds 
of coal, each pound yielding 296,545 ft. lbs. of power to 
move the train—less than" per cent. of the theoretical 
value of the coal. In some previous experiments, this 
engine only evaporated 4.66 pounds of water, per pound 
of coal.” Apparently there is room for improvement 
here. 

On one road where the resistance per ton was 57 per 
cent. greater than that upon another, the work done per 
pound of coal was 50 per cent. greater than on the lat- 
ter line. 
great measure offset by the better adaptation of motive 


The fine steel track of the latter was ina 


power on the former. 

The amount of power lost in stopping a heavy train 
at grade crossings, etc., is shown to be enough te run 
the train upwards of ¢wo miles on a level. 

Mr. Dudley closes by remarking that ‘A saving of 
one pound per ton of friction on our vast railway busi- 
ness would save many millions of dollars to all con- 
cerned. To do this does not require an entire revolu- 
tion in our cars, but slight changes in the brasses and 
avoidance of many of the now objectionable details of 
cars. 

The importance of this investigation into the means 
of improvement of transportation, and the reduction of 
the cost of the same, cannot be overestimated. It con- 
cerns railway managers and superintendents ; it is of a 
decided interest to stockholders who would like to see 
some returns from their investments ; and it affects all 
of us in the charges for passage, or for freight of arti- 
cles we own or consume. It behooves railway engineers 
to look closely into this matter, for they are expected to 
understand the principles of good construction and 
equipment; while grades and curves. improperly lined 
and surfaced track, joints, fish-plates and numerous 
other details, all leave their marks on the diagrams. 

An effort is to be made to have railroad companies 
contribute a small sum per month, to be disposed of un- 
der such regulations as they think fit. If the attempt 
is successful the inventor will devote his time to experi- 


ENGINEERING NEWS. 


| terested, and we may hope for most valuable results. 
| 
} 
| to are few in number, an apology for bringing them 


As the experiments cited in the paper above referred 


| forward is submitted in a foot-note, in which the gentle- 
| man presenting Mr. Dudley’s letter says:— 


“T present 
them mainly for the same reason and from the same 
motive that the opening chapters of a serial story are 


distributed gratis by our leading sensation story papers, 


| sion interested in the multitude of questions involved in 


We sincerely hope that Mr. Dudley may be supplied | 


with the means to prosecute these experiments, which 


he has heretofore carried on with great earnestness at 


his own expense, and to work up his investigations into 


such tables, rules and formule as he so well knows will 
be serviceable. 





THE CHICACO & LAKE HURON RAILROAD, 


It is expected that through trains and regular traffic | 
will pass over this line by January 1st. The track on 
what is called the Chicago & Northeastern Railroad, the 
only remaining link uncompleted, is, at the present writ- 
ing, laid from the eastward to within less than eight 
miles of Lansing, Michigan, and from that point to 
Valparaiso, Indiana, the line is already completed; the 
gap will be filled by Dec. 15th. The friends of the | 
road look for a very large through business, as well as a 
lucrative local traffic. 
tion of the State of Michigan and, in its course to Chi- 





It passes through the best por- 


It crosses the 
Grand Trunk at Port Huron, Mich., the Bay City divis- 
ion of the Michigan Central at Lapeer, the Flint & 
Pere Marquette at Flint, the Detroit & Milwaukee at 
Durand, the Jackson, Lansing & Saginaw, the Detroit, | 
Lansing & Lake Michigan, and the Lansing br anch of 
the Lake Shore & Michigan Southern at Lansing, the 


cago, intersects some sixteen railroads. 


Grand River Valley division of the Michigan Central at 
Charlotte, the Michigan Central, main line, at Battle 
Creek, the Kalamazoo division of the Lake Shore & 
Michigan Southern at Schoolcraft, the Grand Rapids & 
Indiana at Vicksburg, the Michigan Central, air line, at 
Cassopolis, the Lake Shore & Michigan Southern, main 
line, at South Bend, Indiana, the Indianapolis, Peru & 
Chicago at Stillwater, the Louisville, New Albany, & 
Chicago at Haskell’s. 
miles from Chicago, it connects with the Pittsburg, Fort 


At Valparaiso, Ind., forty-four 


Wayne & Chicago, over which road it runs to the latter 
city. 

As the distance from Port Huron to Chicago by this 
line is 320 miles, twenty-five miles less than via Detroit 


ans ; 
menting in behalf of the companies, who are vitally in- 


| has been 
| to create an appetite for more, with those of our profes- | 


| Institute of Technology, has been started under such 


the economy of transportation by railway.” 
} young men p 


zr 
o 


thing that could confer more pleasure for so small an 
| amount of money than this charming little periodical 
Its premium list for the coming year is unusually lib 
feral. Published at 35 Bromfield street, Boston, at 


| $1.60 per annum. 





WE are pleased to learn that the system of instruc 


tion, patterned after the Imperial Technical School of 
Moscow, and described in this paper recently, which 
naugurated this autumn at the Massachusetts 
favorable auspices. Chere are already seventy nine 
wctising work at the vise, under the in- 
struction of Mr. Valentine Wallburg A series of in- 
struction shops will be organized under the same sys- 
tem as soon as practicable, and will in all things be 
intended to teach the best American methods We 
wish all success to this new undertaking, and it is with 
pleasure that we give currency to their announcement 
that “Ifa sufficient number of applications are made 
before January 15, a class of special students in vise 
work will be formed, the instruction to commence on 


the first Monday in February 


AMONG the important engineering enterprises that are 


} now being prosecuted in this country scarcely any are of 


the magnitude and importance of those which are under 
construction for the additional supply of the City of 
Boston with water. We are not at this time sufficiently 
familiar with the project to enter into a description of it; 
we hope however we may before many months be able 
to present the readers of ENGINEERING NEWS with a 
complete account of the works, together with detail 
drawings illustrative of them. We are prepared how- 
ever, to furnish stereoscopic views of the works, taken 
at the most interesting points, and to an enyineer the 
most instructive. We have at present twenty-eight dif- 
ferent views, the numbers and names of which are given 
in our advertising columns, together with the prices. 
We are sure that to our engineering friends these 


~ 





glimpses of the achievements of their noble profession 





will be interesting, and to non-professionals it cannot 
but be equally so to learn something of the difficulties 
which it is the daily life and study of the engineer to 


overcome. 





IN his remarks on Thursday evening last, Mr 
fully 


into the subject of the Divining Rod; he was passing 


Latimer did not come prepared to enter very 
through the city on his way westward and used the op- 
portunity to supplement the lecture given before the club 
some months ago. His convictions in regard to the 
action of the Divining Rod have become greatly 


| strengthened by reason of increased knowledge gained 





and the Michigan Central, it is likely that much of the 
freight for the Grand Trunk line which now passes 
over the Michigan Central will take this new route. 
This is not, however, a foregone conclusion, for a divis- 
ion of freight receipts according to mileage would give 
the Grand Trunk the advantage on cars taken at De- 
troit rather than at Port Huron. The active competi- 
tion of the great East and West lines renders all outside 
opinions as to the course of business valueless. 

For equipment the new road has* one thousand 
freight cars, obtained from the Grand Trunk R’y., three 
hundred cars nowebeing built by the Michigan Car Co. 
at Detroit, and twenty-two new engines. They have 
also started car shops at Port Huron, and begun to turn 
out passenger and freight cars. 





THE Holly system of water supply has lately been 
introduced into Garden City, L. I., and apparently to 
the great satisfaction of the citlzens of that place. A 
trial of the engines and the efficiency of the system 
was held on the gth of last month, when quite a num- 
ber of persons interested in Garden City real estate 
were present. Everything worked satisfactorily, and 
now the Garden City people are enjoying the benefits of 
cheap insurance, and of an unlimited supply of water 


brought directly to any part of their houses. 








THE Nursery for December is, as usual, bright with 


picture, song and story that cannot fail to delight the | 


youngest readers, for whom it is intended and with 
whom it has become a great favorite. 


mend anything that is really excellent, and at this | of complete tests by which the most skeptical might be 


season of the year, when parents are thinking of some- | 
thing to please their little ones, we do not know of any- 





We like to com- | 


from correspondence with other persons, and also from 
his own continued experiments, and he claimed that by 
means of the simple forked switch he could determine 
the pressure of water, and also what kind of water it 
was; also of any of the metals and how far below the 
surface of the ground they were, also of oils, salt-wells, 
etc. Mr. Latimer’s theory is that from every substance 
in Nature there are thrown out Emanations at an angle 
of 45°, and that according to the affinity between such 
emanations and a substance on the rod, so will this iat- 
ter be more or less influenced. Thus a brass key placed 
on the end of the fork on being brought near to any 
brass substance will cause the rod to turn down, and so 
of other substances. Mr. Latimer claims that the mov- 
ing force is magnetism, and to prove this he finds that 
by insulating himself there is no movement of the rod. 

The remarks of Mr. Latimer were illustrated by ex- 
afforded 


speculation as to the causes of the movement of the 


periments which occasion for considerable 


forked rod: The subject was so curious a one and so 


| interesting withal that a large part of the time of the 
| meeting was occupied in informal conversation and ex- 
| 


perimenting,and certain members of the Club becameso 
| absorbed in the fascinating occupation of wandering 
| gravely about the room with forked twigs in their hands, 

sometimes advancing, and sometimes retreating, but 
| always with eyes closely fixed on the mysterious rod 
| which each clutched with all the strength of his fingers, 
| that a formal adjournment was forgotten, and the meet- 
| 


| ing finally broke up as train time approached. A com- 


| mittee, however, was appointed to arrange for a series 
| convinced that a new and valuable scientific fact awaited 
only investigation to become recognized and utilized. 
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WEST. 


The 7oth regular meeting was held on the sth of De- | 


cember, the Sherman 


1876, beginning at 4p. m., in 
House Club Room. 

‘The minutes of the November meting were read and 
approved. 

The Secretary read the following names proposed for 
membership: Charles Sooy Smith, John W Weston, 
W. F. 

Upon ballot Mr. E. I. Mott, proposed at the Novem- 
ber meeting, was elected a member. 

The Committee appointed at the preceding meeting 
to submit resolutions concerning the death of William 


sryson submitted the following 


b 
MFMORIAL AND R¥SOLUTIONS, 
William Bryson, C. E., an honored member of the 


f 
4 


‘ivil Engineers’ Club of the Northwest, deceased on 
the afternoon of Thursday, October sth, 1876, after a 
painful illness of about three days’ duration. 

For many years previous to his decease Mr. Bryson 
was in the employ of the Board of Public Works of 
this city, and in his capacity of assistant engineer was 
intimately connected with the construction of a number 
of the leading public works of Chicago. 

Mr. Bryson was born in Edinburgh, Scotland, Dec. 
31st, 


1818; was educated in architecture and engineer- 


ing at the Academy of Design, Dublin, receiving several | 


premiums anda medal of the Dublin Royal Society. 
He was engaged upon the Dulin and Mullingar R. R., 
Jreland, and the Dumfiies and Glasgow R. R., Scotland. 

In the year 1847 he came to the United States, and 
New York city. 


Subsequently he removed to New Rochelle, West Ches- 


for atime followed his profession in 


ter Co., N. Y., and was engaged in laying out the sites 


of several towns in that county. 


In 18<6 he came to Chicago and was soon after em- | 


, 5 ‘ | 
ployed by the Board of Water and Sewerage Commis- 


sioners, on the sewerage work of this city, which was 


then in itsinfancy. During this period he published in 
the Fournal of the Franklin Institute “Tables on the 
strength of Cast Tron, Wrought Iron and Timber Pil- 
lars; and contributed several articles to the same jour- 


nal on the strength of materials in general. In the year 


1863 he left his employment on the sewerage of this | 


city, at the invitation of Gen. R. G. Delafield, to take 


charge of the construction of the new Barbette Battery, 
Fort Hamilton, New York Harbor. 


diate supervision the first twenty-inch gun was mounted. 


Under his imme- 


He remained in this position under the government un- 
til he was called to this city by the Board of Public 
Works to take charge of the building of the Washing- 
ton street tunnel. 
he was continuously employed by the Board of Public 
Works until the time of his death. 

In addition to the Washington street tunnel he assist- 
ed in preparing the plans for, and superintended the 
construction of, the LaSalle street tunnel, the new lake 
tunnel, the Land Extension of the new lake tunnel, the 
superstructure for the water works crib, and the foun- 
dations for the engines and buildings of the West Side | 
Pumping Works; which are all enduring evidences of | 
the skill and faithfulness wiith which he discharged every 
trust reposed in him. While engaged in the completion | 
of the foundations at the West Side Pumping Works 


he contracted a cold which ultimately caused his death. 


Among the published collection of papers read before 
this Club are found two for which we are indebted to | 
Mr. 


the other, 


Bryson. One, a valuable paper on foundations, 
“The Goose Quill Business as applied to 
Water Works Six Hundred Years ago,” which con- 
tains some interesting and exceedingly odd historical facts 


of the early efforts of the city of Dublin to supply its 


inhabitants with water. The oddity of many of the 
facts adduced are fully in keeping with the title. 


Mr. Bryson was more than ordinarily prepared for 


his profession, from an educational point of view, as | 


compared with other practitioners in this country, who 
entered the profession contemporaneously with him. 


| 
Goodhue and Charles G. Artingstall. | 


| 
After the completion of this tunnel | 


| ¥ 
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He learned the lesson of extreme care, as he himself 


said, in his early experience in Ireland, through the fail- 


ure of the foundations for a culvert, the construction of 
which he was superintending. 


| Asa man, and citizen, no words of ours can be too 


laudatory. All who knew him acknowledge his worth, 


;anda large circle of friends unite with his family in 
| lamenting the loss of one who had endeared himself by 
| 

| the possession of so many virtues. 


| ble and resolutions: 
| Whereas, We, the members of this club, are called 
| to mourn, because of the recent death of our fellow 
| member Mr. Wm. Bryson, therefore 
Resolved, That we recognize in the life of our de- 

| ceased friend, a bright example of great professional 
worth, united with sterling qualities of mind and heart, 
and unsullied integrity and unswerving fidelity to duty 
in whatever form it might appear; and that in his de- 
cease we deplore the loss, to this city, of a skilled and 
| honest public servant, to us of a highly esteemed and 
valued friend and professional brother, and to his family 
of a kind and faithful husband and father. 

Resolved, That to the widow of our departed friend, 


and to other members of his family, we tender our hearty 
sympathy in their affliction ; feeling that their loss is our 
loss; and in this mutual bereavement seek consolation 


in the thoughts that his end was peace, and that recol- 


lection of his virtues will ever endear his memory to us 


and help us forward in the paths of integrity and virtue 
which he followed in life. 


Resolved, That a copy of these resolutions and of the 
memoir submitted by the committee appointed for that 
purpose, be sent to the widow of Mr. Bryson. 

L. P. MOREHOUSE. 
| RICHARD Porrs. 
BENEZETTE WILLIAMS. 


The report of the committee was accepted and the 
resolutions adopted as contained in the report. 

The Secretary submitted a letter from Mr. E. L. Cor- 
thell, relating to a suggestion on the part of the officers 
of the American Society of Civil Engineers that the 
Club hold its next annual meeting at New Orleans in 





connection with the annual meeting of the American 
Society in April. The subject was, by resolution, refer- 
red to the Exccutive Committee and Se. retary, with di- 
rections to consider the matter and report upon it. 

The Secretary announced that Mr. Charles Latimer was 


present, and would make some remarks and give some 


| ‘divining rod,” in continuance of the subject as treated 
| by him in the paper read before the Club m February 
| last. Mr. Latimer addressed the Club at some length, 
and made some experiments to show the practical oper- 
ation of the rod. 

After discussion, upon resolution, Mr. Soulerin was 


added to the committee appointed to arrange for a com- 


| prehensive test of Mr. Latimer’s theory, and the com- 


mittee were requested to report any additional facts or 
information that they might obtain. 

Owing to the lateness of the hour the reading of the 
paper announced for the evening was postponed and 
the meeting adjourned. 


P. MOREHOUSE, Secretary. 





Personal. 


Mr. CHARLES A.SWEET, Division Engineer of Canals 


| in Syracuse, has been invited by one of the Brazilian 
| Commissioners togo to Brazil. 


On the Construction and Maintenance of the 
Public Highways. 


BY MR. E. B. ELLICE-CLARK, C. E, 
From “The Builder.” 
(Concluded from page 378.) 
The traction on level roads has been ascertained to 
be nearly as follows: 





And throughout his whole life of varied practice he 
gave evidence of this early training. 

As an engincer he was cautious and painstaking, sel- 
dom venturing beyond the bounds of strict practical 
experience, never going outside of well established and 
indisputable principles, and always giving safety the 
benefit of a doubt. 


| Roadway asphalted.......+.....seeee+0+ 10 
Roadway paved, dry, and in good condition. 2.0 to 1.5 
Roadway paved, and in mediocre condition. 2.5 to 2.0 
Roadway paved, but covered with mud.... 2.7 to 2.0 
Macadam in good condition and dry...... 3.3 to 2.5 
Macadam wet..... ee ceeeece isngh sno oma ae 
Macadam in Mediocre condition.........-. 4.5 
Macadam covered with dirt.. ......e0e.002 565 
Macadam with the stones loose........... 8.5 to 5.0 


This is a low estimate. Some careful experiments 


We recommend the passage of the following pream- | 


practical illustrations of the electricai powers of the | 
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give, taking the maximum load a horse can draw ona 
| grave] road as a standard : 
| On a best broken stone road 


| On a best broken stone road....... 3 times as much. 
| On a well-made pavement.......... 4% “ 
| On the best stone trackways....... Il - 
La SRMONR 5 ches Suen ca tudes seh es I> “ 


| Here we see that there is a loss of more than 100 per 
| cent. of motive power between Macadam in a mediocre 
condition and a roadway paved and in good condition ; 
; and assuming that 951 tons are daily carried along a 
certain road 300 days in the year, and the average fric- 
tion is 1.20th of the weight, the cost of transporting 
| this burden is £1,664 per annum. If we reduce the 
| traction by one half, as above, we reduce the cost of 
transport on this road to £832; but, assuming this to 
be a theoretical supposition, and we take it at half, viz., 
| £416, this would practically be the actual sum saved in 
horse-hire alone, by having the street properly paved. 
| We now come to the question of cost of cleansing, 
| ete. 
3,000, in round numbers, we have ascertained that the 
cost of cleansing the street is £80, 10s. per annum. 
From careful observation it has been ascertained—that 
four loads of mud or slop are removed from Macadam 
per 1,000 yards of surface, to one load per 1,000 yards 
of granite-paved surface, which is reduced to one-third 
of a load on a surface paved with wood. I will, how- 
ever, take the quantity at one-half, as we purpose to 
use granite as the material for paving this street hereaf- 
ter; this will save £45, 5s. for cleansing. This calcula- 
tion does not inclnde the carting of the slop to a shoot, 
which would bring the total up to £100, a year while 
Macadamized, and the saving in cleansing if paved to 
450, a year. The saving in maintenance will be this: 
the original cost per yard, including concrete, will be 
13s., the cost of maintenance I have estimated at 4d. 
per yard per annum, the life of the road I have estima- 
ted at twenty-five years. 





Taking the number of square yards of its area at 


This gives us a total cost of a 
| little over rod. per yard per annum, or £125, for the 
whole, as against £216, 6s. 6d., the present cost, thus 
effecting a saving of £94, per annum; add this to the 
£416, and the foregoing £50, and we effect a saving of 
no less than £560, per annum to the community at 
large, to say nothing of the freedom from dust and the 
increased comfort to every person using and living in 
the road. 





From careful observation I should say, all other 
things being equal, it is cheaper to pave a roadway hav- 
ing a traffic of one thousand vehicles per diem over its 
surface than to Macadamize it, and this would be the 
minimum number to commence paving with. 

We must now inquire and specifically lay down what 
are the requirements for such paved streets. The engi- 
neer of Birmingham has admirably set them forth in a 
recent report to the Council of that borough. He says: 
“They should be even-faced, firm, hard, as noiseless as 
possible, able to bear any burden, with sufficient foot- 
hold for horses, and capable of being easily cleansed so 
as to diminish as much as possible the annoyance aris- 
ing from mud and dust; the nearer these objects are 
attained, the less will be the wear and tear of the roads 
| as well as of the vehicles; property and health will be 
| less injured, and the comfort of pedestrians increased.” 

These, then, are the desiderata of Highway Authori- 
ties, and, as will be seen at a glance, most difficult of 
attainment. To obtain noiselessness and the least fric- 
tion the surface must be smooth; to obtain a firm foot- 
hold for horses the surface must have a certain amount 
of roughness (I use the word in place of a better one 
which I cannot find, though it hardly expresses my 
meaning), so that two of the desiderata are inverse to 
each other, for as we decrease the noise and friction we 
increase the slipperiness. ‘So endeavor to make these 
meet the material should be as hard as possible, provid- 
ing it gives the requisite amount of roughness of surface 
by attrition. 

You are aware that during the past few years varions 
materials have been introduced to supersede stone for 
paving streets having large traffic and heavy burdens; 
and though the experience gained by the engineers of 
London, Liverpool, Birmingham, and Bristol, and other 
large towns, is of much value, I think we may fairly say 
that the period of time over which their observation has 
extended, in reference to asphalts and wood, is insuffi- 
cient to enable them to come to a final conclusion as to 
the merits of these respective materials, That this is so 
may be gathered from the very opposite opinions given, 
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nearly all based upon short-timed observation or theo- 
ries. As to the durability, cost, noiselessness, and slip- 
periness of materials for roads, there should be no 
doubt whatever; but these can only be ascertained by 
actual ob-ervation, extending over a period of years, in 
streets with varying traffic as to number and nature of 
vehicles and weight of loads; and it would be unwise, 

most unwise, to reject a well-tried material for others, 
some of which have been pushed into the market with- 
out trial of any sort whatever. On the other hand, it 
would be unwise to expend large sums of money in lay- 
ing stone pavements if there are other obtainable mate- 
rials more suited to paving purposes. I shall therefore | 
suggest that trials be made with certain materials. 
Previously, however, to my so doing, I will proceed to 
examine their qualities. For this purpose I have com- | 
municated with the engineers of most of the large | 
towns, and have personally visited several. If durabil- | 
ity and cheapness only had to be considered, so far as 
my observation goes. there can be no question as to the | 
superiority of granite over all other materials used to 
pave streets with, more especially if laid so as to form 
a tram or trackway for the wheels of heavily-laden | 
vehicles to run along. And this opinion is shared by all 

those who have lengthened experience of the require- 





ments of busy streets; but these are only two of many | 
considerations to be borne in mind. There are also 
safety to horses, noiselessness, easy traction, freedom | 
from mud and dust. Hence the attempts to supersede | 
the use of granite as a paving material. Probably the 
desirability of decreasing the noise, caused by the vibra- 
tion of vehicles in business thoroughfares, has had more 
influence than anything else in these attempts to super- 
sede the hard granites ; and we must bear in mind that | 
however desirable a perfectly noiseless pavement may 
be, in some thoroughfares it is a question that we can 
afiord to discard, if purchased at too high a cost, viz., 
those streets, where neither the occupations of the in- 
habitants nor the pedestrian traffic is such as to force 
this desideratum forcibly upon us. 

So far as I can ascertain, wood blocks, squared like 
granite pitching, appear to meet more of the require- 
ments than any other of the newly-introduced materials, 
if we are prepared to put on one side the question of 
cost altogether; though, on inquiry, I find a host of ob- 
jections urged against its use, some of which are worthy 
of attention ;—the first being its permeability to wet, 
the separation of its fibres, and consequent absorption 
of “dung and putrescent matter,” which are said to be- 
come “highly obnoxious.” Again, it is urged that the 
blocks are separated by concussion, thus opening the 
joints and permitting the wet to reach the foundation; 
the wood thus being constantly wet, in hot and dry 
weather gives off, in evaporation, very foul matters, which 
taint the atmosphere sufficiently to injure health. These 
are allegations difficult of refutation ; indeed, by actual 
observation in some of the London streets I am con- 


vinced the entire area of wood pavement is constantly | 


saturated, and that it wears down very rapidly when 
compared with granite, under the narrow tyres of con- 
tinuous omnibus and railway-van traffic. How far the 
objections as to tainting the atmosphere are valid I 
must leave those who are more competent to judge to 


decide, and confine myself to its actual cost, durability, | 


and general suitability as a paving material. 
In Bristol, one, or a portion of one, of the main stieets 


was laid down, and eleven months after the borough | 


engineer reported that: “ The general appearance and 
surfaces of these pavements continue up to present time 
in much the same condition as when laid, but I have 
caused portions of the Wine Street paving to be removed 


at either end of the street, in order to ascertain its state, 


and can find no perceptible difference in the same at 
either opening, there being no appearance of decay. 
The wear of the surface of the blocks is scarcely per- 
ceptible; but at the Union Street end of Wine Street 
the surface-water has percolated through the joints of 
the wood to the foundation; this has rendered the pave- 
ment at this end of the street less rigid, and the con- 
stant working by the passing of the traffic over it has 
caused several of the blocks to split or crack, and it is 
probable will necessitate the relaying of this end of the 
street before long.” 

Two years’ experience enabled Mr. Ashmead to con- 
firm his opinion as to the leakage of the joints destroy- 
ing the pavement, for he says: —‘ Although nearly 


| of being easily cleansed, but like all other pavements, it 
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twelve months have now elapsed since my last report | a grout of lime and sand. The advantages claimed for 
on this subject, the general appearance and surfices of | this pavement are, that by the peculiar shaping of the 
the pavements in Wine Street, Broad Street, and the | blocks they will not be shifted from their positions ; and 
Exchange, still continue in much the same condition; | further, that the weight that may be put on each block 
nor have the portions of Wine Street (relaid by the is thus dispersed over an extended area 
company) been much improved thereby, as the surface Messrs. Mowlem & Co’s method of laying wood 
water finds its way through the joints and a larger pro- | paving is to form a foundation of concrete, varying in 
portion of the blocks in this street are split or cracked; | thickness according to the nature of the subsoil and the 
but the pavements of Broad Street and the Exchange traffic; then to pave with blocks of yellow deal, three 
appear to be wearing well, and are more rigid and firm, inches wide and six inches or seven inches deep; the 
and free from the defects of the Wine Street pavement. | joints which vary from 3-8 inch to 44 inch are filled in 
This last paving has now been laid about twenty-three with sand and lias lime, and the surface is afterwards 
months, and Broad Street and the Exchange about sev- | indurated by strewing it with shingle. 
enteen months.” The Improved Wood Pavement is formed of twe 
Writing personally to me, Mr. Ashmead says: “The | layers of one inch boards laid transversely and longitu- 
wood will require repair in four or five years, but the | dinally on the old road foundation, which is made up 


comfort is so great that some people prefer paying for | with sand or dry earth tothe proper curvature; on 
the luxury; but there is nothing like granite for dura- | these boards wood blocks are placed, the longitudinal 
bility and economy.” How far we should be justified | joints being kept three-quarters of an inch apart by a 


in laying down certain streets with a costly and luxuri- | fillet (which is nailed to the flooring) and the heading 
| ous article out of the general rates it is for the local | joints butting. The joints from the fillet up to the sur- 


authorities to determine. face of the road are filled in with fine ballast, run with 


The evidence of Mr. Deacon, C. E., the engineer of | a liquid tar, and caulked with a machine made for the 
Liverpool, is to the effect that the pavement laid in Bold , purpose; the road is then strewn lightly with small 
Street, in September, 1874, has worn but little. gravel and is ready for use. The principal advantage 


The borough surveyor of Birmingham says that claimed for this system is that the flooring of planks 


| “ wood presents an even surface, affords good foothold | forms an elastic foundation, and tends to distribute the 


| for horses, is pleasant for riding over, free from noise | weight equally over the whole pavement, while the addi- 


and mud,—dust, however, rising rapidly; it is capable | tional elasticity will lessen the wear of the blocks 
The Asphaltic Wood Pavement.— The mode of lay- 
is somewhat slippery in certain states of the weather.” | ing this system of wood pavement is as follows, viz :— 


I have made observations on the condition of wood | A concrete foundation, composed of blue lias lime and 


| pavement in London; they are several, and I have ex- | ballast in proportions of one part of lime to five or six 


tracted from a recent publication descriptions of them: | parts of ballast, is laid to a thickness of six inches and 


Croskey’s Wooi Pavement.—Several plans of wood | to the correct curve of the road. Over this is laid a 


| paving have been of late years proposed. One by Mr. | layer or bed of mastic asphalt half an inch in thickness, 


| Croskey was to manufacture cross-grained planks of | upon which wood blocks are placed in transverse cours- 


wood of any length, which, being placed side by side | es with the grain of the wood upwards, a space of half 
are forced together by pressure, so as to form a compact | an inch (or more if desired) being left between each 
homogeneous surface of wood, which was to be laid | course. Into the spaces, or joints as they are more 
upon concrete. This plan does not seem to have been | usually called, heated asphalt is poured to a depth of 
tried, at least in this country. | from two inches to 2% inches up the block. 
Harrison's Woo/ Pavement.—This system consists These are the pavements of wood, tried in London 
of a concrete foundation, upon which strips of wood, | and elsewhere, and one cannot but be struck with the 
two inches by half an inch in thickness, are laid. Wood | fact that only one attempt has been made in the me- 
blocks three inches in breadth, are placed upon these | tropolis to preserve the timber chemically, by such pro- 
wooden strips, and heated asphalt poured into the joints, | cessess as Kyan’s, Burnett's, Renwick’s or Boucherie’s.* 
which penetrates under and adheres firmly to the | In my inquiries I have only found another instance 
blocks. | where any such attempt has been made, and that is at 

Henson's Wood Pavement.—The main principle on | Sunderland. Here I find, from a report of the borough 
which Mr. Henson proposes to construct his paving, is | surveyor, dated 17th December, 1875, that as far back 
placing felt on the bed and between the joints, thus | as October, 1867, a strip six feet wide was laid with cre- 
giving, as he asserts, an elasticity to the road, and allow- | osoted Baltic red wood; a strip of three feet wide creo- 


ing by the felt jointing for the expansion and contrac- | soted beech ; and a strip of six feet wide with uncreosoted 
tion of the blocks. In one roadway they are levelled | oak; and it appears that after eight years, with a daily 
on the top edges; in another at every fourth or fifth 


traffic of 1,300 vehicles, the total cost of repair was 
block ; and in another a V-groove is to be cut down! £101, which was equal to a cost of 6'%4d. per superfi- 
the center of the block, the object of this last being to| cial yard. For the last five years, in those portions 
prevent the surface-water from soaking down the joints | where the creosoted Baltic and beech, anu uncreosoted 
to the foundation. oak were laid, no repairs have been necessary. The 

The Ligno.Mineral Wood Pavement, which is laid | average vertical wear of the entire pavement has been 
in Grace Church, Fore, and Coleman Streets, possesses | 4 of an inch, the Baltic has been % of an inch, the 
certain peculiarities, and differs from others in that it is | beech 3 of an inch, and the oak has not appreciably 
mostly composed of hard wood, such as elm, oak, | worn at all. The creosoted timbers are said to be harder 
beech, or ash, which has been subjected by hydro-car- | than when first laid; the beech and oak are spcken of 
buretted oils toa treatment termed mineralization. The | as being too hard and slippery. The surveyor says that 
blocks, which are nine inches long, three inches wide, | the use of creosoted sets dispenses altogether with the 
| and six inches deep, are sawn at an angle of about sixty 
degrees, the object of this being to expose the fibre 
obliquely to the wearing face,and to distribute the weight 
| of the traffic from the one block to those adjacent to it 
in the line of thrust. On the sides of the blocks, near 
| their bases, a groove is cut, which is filled with an as- 
phaltic mastic (pitch and tar), during the process of lay- 
ing. The blocks are laid on a concrete foundation, the 
angle of each course being in an opposite direction to 
the previous one. The remainder of the joints to the 


cost of watering. This deduction is questionable, though 
the results are certainly the most favorable I have ob- 
tained, both as to wear and cost of wood pavements. 
The method of laying a wood pavement by having 
longitudinal and transverse boards beneath for a foun- 
dation, is, to my mind, a faulty one. Tipthe first place, 
by personal observation, I have seen a heavily weighted 
vehicle produce a depression of an inch as it passed 
along the pavement, which sprang up to its original 
form as the burden left it. Again, the “elasticity” which 
surface are filled in with a grouting ot lime and gravel. | is claimed to be an advantage is, to my mind, the re- 
Carey's Wood Pavement is perhaps that which can | verse. If the pavement sinks beneath the load it has 
be most rapidly laid down and repaired, and is formed | to carry, it is like having a surface of india rubber; 
as follows, viz.: the blocks are cut four inches wide by| with this depression an inclined plane of one in seven 
nine inches long, and to the depth of five inches or six | is formed with a wheel four feet in diameter, and one- 
inches according to traffic; these blocks are shaped with | seventh of the load must be raised this inch ; and this 
alternate convex and concave ends, and are laid on a *Kyan saturates the blocks with a solution of bichloride of 
bed of ballast or sand, averaging two inches; the joints | mercury; Burnett with a solution of chioride of zinc to be ab- 


; . ss : sorbed in a vacuum; Renwick boils the blocks in coal tar; and 
which have been left about 3-8 inch wide, are filled with | Boucherie uses impure pyrolignite of iron. : 


































is continually going on with such a bottom, It is next 


to an impossible thing for the numerous joints in the 
area (a diameter about eighteen inches under three tons) 


thus aflected by each whee} to remain water-tight, be 


they made with asphalt or pitch, and the water must | 


pass 
sooner or later, must be rotted. These open joints in 
the end must wear the edge of the block round,—a fact 
I noticed in Birmingham, on close examination, which 

used a most unpleasant vibration asa light springed 


vehicle crossed them. 


I am certainly at a loss to understand this insistance | 


of si 
it be for the preservation of the horses’ feet, which do 
As 


for the mechanical effect of traction, it is totally opposed 


vine surveyors for elasticity in a paved road, unless 


not last so long on the “stones” as on a softer road. 
to all laws of mechanics for easy traction; and McAd- 
am's theory, of the top stones rubbing against a con- 
crete bottom, and thus wearing round, and being dis- 
placed.—from whence I imagine the present desire for 
elasticity comes, as the top pavement is a fixture,—is 
I think it might be laid down as a rule that 
better, 


untenable. 


the harder the bottom of a road is the whether 
for wood, asphalt, granite, or broken stone, and if you 
do not start with this initial you will never have a sound 
roadway. The difficulty to be overcome appears to be 
in keeping the wet from percolating through the joints, 
which are made wide so as to give a better foothold for 
horses. I think it isa questionable mode of laying 
pitchers, whether of wood or stone. I prefer having 


the joints closer than I have hitherto seen them for wood; 


first because there is less chance of the water finding its | 


way to the foundation; secondly, these joint always 
wear away quicker than the blocks, leaving innumerable 
and filth; thirdly, 


yr 
> 


places for the lodgment of horse-dun, 
the traffic wearing the pitchers round. A demonstration 
ot this can be found easily. A small joint, so long as 
it is a perceptible joint, is a preventive to slipping, and 
enables a horse to rise if it falls. 

There now remains an examination of asphalt as a 


material for paved roads. 


. - y 7” i 
The most noted of these is that of the Val de Travers 
. : ° es i 
Company, which is described as limestone, containing 


about 12% per cent. of bitumen, obtained exclusively 


from Neuchatel, Switzerland. It is claimed for it that 


neither “atmospheric heat nor frost affects it.” 


In lay- 
ing it for roads, it rests on a bed of concrete sufficiently 


thick to stand the traffic. The asphalt in its natural 


state, reduced to powder, is brought to the works hot, | 


and compressed with heated irons and rollers uniformly 


over the entire area to be covered, leaving no surface | 


seams or joints. It is laid about two inches to 2% 


inches in thickness. 
The next asphalt that has attracted attention is that 
termed Limmer. This, like the previous material, is 


laid on concrete. It is brought from Hanover; mixed 


with a certain proportion of sand and bitumen (the com- 


pany say that the asphalt eontains from seventeen to | 


twenty per cent. of bitumen); heated in caldrons and 


laid on to the concrete about two inches in thickness, 


and then is smoothed with irons to the requisite surface. 


There are several other asphalts that have been tried, | 


but only toa limited extent, except, perhaps, Barnett’s 
which appears to be a mixture of pulverized iron ore 


and mineral tar made liquid by heat, and spread, as the | 


other asphalts, about two inches thick. 
The 


‘battle of the gauges.” 


battle of the materials is almost as fierce as the 
The promoters of asphalt and 
wood pavements both claim the same merits, and there 
appears to be a diversity of opinion amongst those com- 
petent to judge, as to which is the better material of the 


two. The engineer of Bristol says,—' My experience 
of asfMalt is not large nor favorable: the first cost of 


Valde Travers was 16s. 6d. per yard, but it has not 


lasted here more than six years, and is now in a very | 


bad condition ; the wood will require repair in four or 
five years.” 

No asphalt is to be laid.in the Birmingham roadways, 
as the gradients are so unsuitable. 

As a material for footpaths, Mr. Till, C. E., the bor- 
ough enginear, says,—“ I cannot speak favorably of its 
durability.” 

The City of London engineer, Mr. W. Haywood, C. 
E., has prepared an elaborate report on the subject, set- 
ting forth in detail the result of his experience of both 
wood and asphalt; and as no one has either had such 


through them on to the planking below, which, 
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opportunities or facilities to come to fair conclusions in | 


the matter, I extract these conclusions verbatim from 
his report. 

“1. As regards convenience—That asphalt is the 
smoothest, driest, cleanest, most pleasing to the eye, and 


They are: 


most agreeable pavement for general purposes; but wood 
| the most quiet. 


2. 


As regards cleansing.—That wood may be kept 
cleaner than it hitherto has been, but will be more diffi- 
cult and ex)efsive to cleanse effectually than asphalt. 
That as both pavements require occasionally strewing 
with either sand or gravel, there is not qiuch difference 


| . 
| between them in that respect. 


| 3. As regards construction and repair-—That asphalt 
| and wood, taking all seasons and all weathers into ac- 


count, can be laid and repaired with about equal facility; 
| but that the smallest, neatest, cleanest, and most dura- 
| ble repairs can be made in asphalt. 

4. As regards safety—That weather considered in 
reference to the distance which a horse may travel before 
it meets with an accident, or the nature of the accident, 


| or the facility with which a horse can recover its foot- 


ing, or the speed at which it is safe to travel, or the gra- 
dient at which the material can be laid, wood is superior 
to asphalt. 

5. As regards durability and cost.—That wood pave- 
ments, with repairs, have in this City had a life varying 
from six to nineteen years, and that with repairs an av- 


| erage life of about ten years may be obtained; that the 
durability of the asphalts is not known, but that under 


| the system of maintenance adopted, they may last as 
long as wood ; that contrasting the tenders for laying 
and maintaining for a term of years the two best pave- 
ments of their kind, wood will be the dearest.” 
| We must remember that Mr. Haywood is speaking of 
Probably 
his opinion would be materially altered if he was aware 
of the durability of the creosoted timber in Sunderland 
Mr. Haywood, in reporting on the comparative safety 


| ordinary fir timber unpreserved in any way. 


| of these materials, says that a horse would travel 132 
miles before a fall took place on granite; 191 miles on 
asphalt; and 446 on wood. This is the experience of 
London streets; but we cannot be guided by that in 
Derby. It is the practice in London to move all rail- 
| way vans, anda large proportion of heavily-weighted 
vehicles, at a trot. With us such vehicles are transport- 
ed at a walking-pace, and as accidents increase pro rata 
with the speed and load, we should not be liable to any- 
thing like so many. 


My own comparisons of these materials are: that 


occupation of the inhabitants is such as noise would not 
be a great objection, granite is the cheapest and best 


material that can be used. That in streets of business, 


where absence of noise is a desideratum, preserved wood 
paving is the best. though itis expensive. That asphalt 


is an impracticable material to use in our town, where it 


some means of making it less slippery in damp weather. 

I have had submitted to me a model by the Val de 
Travers Co., which shows an introduction of small iron 
studs on the surface, with asphalt between ; but my ex- 
perience goes to prove that the mixing of two materials 
differing so essentially in their toughness and hardness 





is quite wrong; that the studs would in a few years be 
left so high by the wear of the asphalt as to be danger- 
ous, and I cannot recommend you to lay any large area 
with this, though the Val de Travers Co., of Birming- 


if it is not successful, and it would only be fair to give 
them a trial. 
nll 


NOTES. 





The water in the Genessee river is remarkably low. 


{ 
| - . . 

| A bed of fine grey marble has been discovered in 
| Clearfield county, Pa. 

| A movement is on foot to provide gas works for Ala- 


meda, Cal. 


Brooklyn's debt has increased only $36,000,000 dur- 
ing the last twelve years. 

Seats on top of the Sixth avenue cars, N. Y. This is 
the London style, but in that city the number of pass- 
engers carried is limited. 


The Central Refining Company, purchased last week 


for a very large number of streets where the roadway is | 
fairly wide, where there are few shops, and where the | 


| . 
| would frequently have a greasy surface, unless there is ! 


| ham, are willing to lay a trial piece and charge nothing 
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by the Standard Company, has a capacity of near) 
| 1,000 barrels per day. 


The Edgar Thomson Steel Works will not resume 
| work this year. The low price of rails is the cause of 
their idleness. 


Eight horse cars for the Bombay Tramway company, 
of Bombay, India, were shipped lately from the works 
of Jones & Co., West Troy. 


The two spans of the Lehigh Valley bridge over the 
Chemung river, near Athens, Pa., which were broken 
down some months ago, have been entirely rebuilt, and 
the temporary structure has been removed, 


The lease ona thirty acre tract of land in Clarion 

| county, Pa,, on which are four wells, producing in the 
aggregate sixty barrels of oil per day, was recently sold 
for $40,000, 

The East River Bridge has now nine wire ropes in 
position stretched from the New York to the Brooklyn 

| anchorage, over the two towers, preparatory to the con- 

| struction of a foot-bridge and other facilities for put- 
ting together the cables. 


Chili has one million acres under cultivation by irri- 

gation, it being estimated that one-third of the value of 
the entire farming land of the republic is expended in 
| the enterprise. Wherever irrigation has been intro- 
| duced the land has increased in value three-fold. 





The municipal affairs of Norwich, Conn., are ina 
sorry plight. The year’s appropriations are expended, 
and a meeting of the citizens refused either to appro- 
priate the $39,000 needed to carry the city through the 
year or to tell the officials how to get out of the scrape. 


Spades are trumps again in Paris, just as much as in 
the days of Haussmann under the empire. 


The shovel 
and the pickaxe are seen everywhere clearing away rub- 
| bish to charm the eyes of the visitors to the great exhi- 
bition of 1878, which the French hope will eclipse all 
its predecessors. 


The Harbor Board of Baltimore, at a special meeting 
lately, directed Major Hutton, engineer, to advertise for 
proposals for repairing city wharves. An appropriation 
of $5,000 was made by the council for this purpose. 
Many of the city wharves were damaged by the recent 
flood when the water extended into the streets. 


J. A. Cunningham, Chief Engineer of the Water 
| Works, Sacramento, Cal., reported to the Board of City 
| Trustees that during the week ending November roth, 
8,416,000 gallons of water were pumped, and 63¢ cords 
of pine slabs and $56.72 worth of pavement blocks 
consumed for fuel. The works were running 163 hours. 





One of the piers of the railroad bridge at Louisiana, 
Mo., having been undermined by the current, went 
down a few days ago with a crash, without warning, 
taking two long spans of the bridge with it. By good 
luck there was no one on the falling section at the time, 
and the only loss occasioned by the casualty was that 


of the property itself, amounting to some $200,coo. 


The Sturgis Yournal.Times is strenuously advocat- 
ing the necessity of better roads, and the editor is right 
j about it, 
idly. It is but two or three years ago that a wet winter 
and spring kept the usually wretched roads leading into 
Port Huron unusually bad, and travel over them, save 
on horseback, was absolutely impossible, ani the result 
was that trade fell off and one or two heavy merchants 
were actually ruined, thus causing a loss of more 
; money than would have been needed to build 80 miles 
| of stone or plank road into the city. Other towns 
| should take warning. 


Bad roads kill an inland town surely and rap- 





The towers of the new Roman Catholic cathedral, at 
Fifth avenue and Fifteenth street, New York, have been 
raised 28 feet during the past year, and are now 150 feet 
in height. A cross, weighing nine tons, has been 
erected over each of the transept doors. Workmen 
| are now putting in the outer windows of plate-glass, 
within which the stained windows will be placed. The 
latter windows, which number 25, were made in France, 
and bear elaborate representations of various historical 
and religious subtects. Two of them, bearing paintings 
| of St. Patrick and the Immaculate Conception, respect- 
ively, cost $7,000 each. The cost of the others was 
| about $900 in gold each. The high #tar, which was 
recently received in this country, was constructed in 
France and Rome from designs by Mr. Renwick, the 
| architect of the cathedral. The cost was about $12,000 
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BRIDCE DESICNING. 


We have received a problem propounded by one of 
our subscribers, who states that he as bridge commis- 
sioner, if we understand aright, is building an iron bridge 
of the Pratt Truss type, 72 ft. span, 9 ft. height, 6 pan- 
els, single system, the top chord running but four pan- 
els, so that the sloping members at the ends are struts, 
and the first verticals are suspending rods. Load on 
bottom chord. Steady load, 2400 lbs. per panel; live 
load, 7200 Ibs. per panel. Our readers can sketch the 
truss for themselves. Then he writes that three con- 
tractors furnished strain sheets with their bids, but that 
no two of them agreed with one another, nor did any 
one of them agree in every particular with our cor- 
respondent. The discrepancy concerned the web mem- 
bers, that is, the main diagonals in the second and third 
panels, the counter tie in the third panel, the middle and 
the adjoining verticals. 

At first sight the problem seemed very simple, and 
we sent him a strain sheet for the braces and verticals; 
but, upon reading further, we strike what has probably 
caused the disagreement and trouble. The query is 
put: Ifa live load of 7200 lbs. hangs by the first verti- 
cal, in what manner will one-sixth of it pass to the 
further abutment? It is added that, some say that it 
will go entirely by the upper chord, and not affect the 
ties; others say that it will goto the extremity of the 
upper chord, as before, but will then cause tension on 
the first main tie (by which, we presume, is meant the 
diagonal in the second panel); others claim that it will | 
go by the upper chord to the middle of the span, there 
cause tension on the counter, go down the middle post 
and thence to the abutment by the ties, etc.; stili others 
have figured the strains as though the above weight | 
would pass down the second vertical and thence out. | 
We have reproduced this portion as a remarkable sam- 
ple of ingenuity in getting things wrong, more remark- 
able when we are told that these strains have been com- 
puted by the engineers of bridge companies. 

The fundamental error, in all these suppositions, or 








ways of getting at the strains, is that a horizontal mem- 
ber is competent to carry a vertical force. If a truss 
bridge has one or two of its braces knocked out, it does 
not necessarily fall under its own weight, or even under 
a little additional live load, for the two chords then act 
as beams to carry a vertical load. In an iron bridge 
with pin joints, the upper chord alone can thus act, and 





not then unless it has the proper connection or contin- 
uity at the panel joints. If it is really jointed in both 
chords, the bridge will fall on losing a brace. No de- 
signer ot experience would, we believe, rely on this 
stiffness of the chord to carry any portion of the load, 
and, even then, the chord is of so small a depth as to be 
of very little account as a beam. If the chords do act 
as beams, and the truss as a whole also carries a load, 
we have yet to see any investigation which will deter- 
mine the distribution of the load between the two systems. 
Any increase of direct strain in a straight chord can 
only come from the horizontal component of the strain in 
a brace, the increase takes place where the brace abuts, 
and the strain in the chord will be constant until it 
meets another brace. Of course we except the case where 
the floor timbers rest on a chord between panel joints. 
This being true, the only course for the strain from the 
load at the bottom of the first vertical, in its movement 
towards the further abutment, is down the diagonal in 
the second panel, For this load alone the strain on the 
diagonal would be compression, and, as this member is 
intended to be a tie, it would carry but very little thrust. 
Hence probably arose our designers’ difficulty. If the 
diagonal would not resist the thrust, the upper chord, if 
. stiff enough in its joints, would undergo bending mo- 
ment, if not, the truss would fail. But all this is on the 
supposition that the live load of 7200 Ibs. on the first 
vertical is the only weight. In any real case we have the 
constant steady load which produces a tension on this 
second diagonal. The additional weight at the first 
joint, by its tendency to produce compression in the sec- 
ond diagonal. will reduce the tension by just the amount 
of the compression, still leaving the piece und r tension. 
We perhaps owe an apology to our readers for taking 
up so much space with this matter, but one of cur reas- 
ons is, that it affords an example of the state of things 
which obtains in so many country bridge lettings; the 
officials who advertise for bids understand little or no- 
thing of the principles of bridge design ng, and are not 
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able to discuss a strain sheet, tosay nothing of the 
proper proportioning of the parts and details to resist 
these strains. They hear the specious arguments of 


the interested agents, and what wonder that they are | 


completely bewildered. When they are d screet enough 
to call in a competent adviser, they probably get such a 
bridge as they want, but otherwise they get such struct- 


ures as may be found in so many places throughout the 


United States. The general sentiment of the profession 
is in favor, we believe, of some legalized system of in- 
spection and test, although there is not an entire agree- 
ment as to the best form which legislation on this mat- 
ter should take. Such inspection is required in other 


countries, and, if we look out for the public safety by | 
inspection of steamboat boilers, requirements as to life | 


preservers and life saving appliances, bu Iding laws and 


restrictions it is certainly legitimate that the lives of the | 
| traveling public should be protected from the liabilities 


of bridges to break down owing to faulty designs. 


It is far from our intention to include in our remarks | 
those bridges designed and erected by our good compa- | 


nies, who care for their professional reputation, and 


those built for, or under the supervision of, engineers | 
who, to use a plain phrase, understand their business. | 


Such structures have caused the American method of 


bridge construction to be considered by foreign engin- | 
eers well worthy of careful study; but we have too | 
many slight and insecure affairs which are yet standing | 
b cause they have not been subjected to the greatest | 


possible load. Every few months we hear of one which 
has been brought to the test and found lacking. 





LAKE SHORE PROTECTION. 


At the November meeting of the Evanston Philo- 
sophical Association, Dr. H. M. Bannister, Editor of the 
Chicago Medical Review, read an interesting paper on 
the phenomena connected with the erosion of our lake 
shores and suggested a means for their protection. The 
essential ideas are worthy of preservation although we 
are not able to reproduce his essay in full. Dr. Bannis- 
ter will be remembered as connected with the expedi- 
tion to Alaska under the auspices of the Smithsonian 
Institute at the time of the Seward purchase and also 
as being connected with the geological survey of Illinois, 
in which he investigated and reported upon the geology 
of Cook and Lake counties. 





Some years since, while engaged upon the geological 
survey of this state, I made a number of observations 
upon the erosion of the lake waves upon the shore frum 
Chicago north to the state line, its rate, method, etc., 


which the scope and limits of the county reports made | 
and published in the volumes of the survey did not per- | 


mit me to record. These observations were made from 
a geological rather than an economical point of view ; 
their bearings however in the latter direction were obvi- 
ous ard could not be ignored at the time. The high 
stage of water in Lake Michigan during the past sea- 
son, and some remarks on the subject published in 
recent numbers of ENGINEERING News, have recalled 
these observations and also other thoughts on the sub- 
ject of lake shore protection which occurred to me at 
that time and have developed to some extent since. 
They apply more particularly to the low sandy shores 
from Grosse Point southward, though not altogether in- 
applicable to the higher shores to the northward. I 
have not, however, studied the subject as much in refer- 
ence to the high clay blufis where there are probably 
other factors in the wear not met with to the same ex- 


tent as in the other sections. [Dr. Bannistery here 
spoke of the frost which probably was one of the largest 
factors operating to throw down the clay banks referred 
to above and which was quite absent in the sand and 


earth banks below.] 


There are several things to be considered in studying 
the action of the lake waves upon the shores, which, 
though they have probably been noticed before, call for 
attention. The erosion uf the banks is a much slower 
process at the present time than is perhaps generally 
supposed. It is very easy to obtain an exaggerated idea 
of its rate by observing the action of single storms at 
particular points, and ignoring the fact that everywhere 
else it may have been almost mi at the same time. The 
false estimate thus derived, has even found a place in 
scientific papers. Thus Prof. Andrews in his very in- 
teresting memoir on the N. American Lakes as Meas 
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ures of Geological Time, has stated the rate of erosion 
at Evanston to be nearly seventeen feet a year, a rate, 
which, had it really existed during the twenty years that 
the shore line has been observed by me, would have 
' carried it more than one hundred yards farther inland 
than it is at present and left no site for a number of 
public and private buildings such as the Gov't lighthouse 
and Dempster Hall. If Dr. Andrews’ estimates for other 
| localities were as much out of the way as that for Evan- 
ston, it would very seriously affect his argument as to 
the length of the post glacial period. 

Undoubtedly the measures taken to protect the shore 
since the existence of the village have diminished the 


annual wear, but it is still safe to say that it never ex- 
ceeded a mean fraction of Dr. Andrews’ estimate at any 
time since the lake reached its present level. From 
shore marks which have been under my observation 
since 1856 I am confident that not over seventy-five feet 
of shore has been washed away since that date. 

Surprising as this slow rate of erosion may appear 
when we consider only the force of the waves and the 
non-resistant character of the banks,—sand and gravel 
with a small proportion of clay,—it is easily accounted 
for when we remember that it is altogether due toa few 
fall and spring storms. In summer the action of the 
waves is often protection by adding to the width of the 
beach, in a manner which I shall try to describe farther 
on, and in winter the lake forms its own barrier in 
the ice hills it piles along its shores. Something, per- 
haps, should also be attributed to the comparative shal- 
| lowness of this portion of the lake which prevents the 
| waves from accumulating the same power as in some 
| other localities. 
| On the western coast of Lake Michigan the most vio- 
lent and destructive gales are from the northeast, and 
the drift is therefore to the southward. The waves 
strike the shore in these storms at an angle of about 
45° and being reflected the result is a current of consid- 
erable rapidity and strength along the shore from north 
to south and a consequent travelling of the sand and 
shingle in the same direction. 

This current during storms naturally scours out its 
own channel near shore but it does not prevent alto- 
gether an accumulation of material outside of it to sea- 
ward and the result is a sand bar which exists generally 
| at from six to ten rods from the beach, and on which 
there is usually but three or four feet of water, while 
| within there may be seven or eight feet. The shore 
face of this bar is usually quite steep while the seaward 
face is generally very gradual. This bar also assists in 
breaking the force of the waves, and to that extent pro- 
tects the shore. 

The tendency of the drift on this bar is constantly 
shoreward and, in seasons of long continued moderate 
weather when from non-occurrence of gales the under- 
tow scarcely exists, it may even obliterate entirely the 
deep channel scoured out by the shore current, the re- 
sult being a considerable addition to the width of the 


beach. Such a process has been in operation the past 
few seasons along the shore south of the Evanston pier, 
that locality no doubt being favored by the effect of that 
| structure in breaking the force-of the storm waves from 
the northeast. It may occur, however, to some extent, 
under various accidental circumstances almost at any 
point, and the reverse process is almost equally liable 





totake place under certain conditions of weather, etc. 

Thus accretion or erosion of the beach is going on at 
all times, and the respective proportion of each of these 
actions seriously co nplicates the question of the rate of 
the annual wear of the bluffs or true shore line. With 
a narrow beach, or, as s »metimes happens, with no beach 
at all, this action is rapid; it is slow or does not occur 
where it is wide, and either of these conditions may ex- 
jst at different times at the same point of the shore. 
The only general rule that can be stated is that the con- 
tour of the shore has its influence ;—the shore on pro- 
jecting points is most liable to erosion, and that it is 
least so, and accretions are most likely to take place in 
bights or retreating curves of the shore. Our coast 
line here, however, presents so few angles or indentations 
that the effect of contour is but slight except, perhaps, 
on that very obtuse angle just north of Evanston known 
as Grosse Point. That is probably the most exposed 
point of the coast for many miles and it is included in 
the extent of shore of which I have observed the rate 
of erosion fos the past twenty years. 

From the foregoing it will be seen that the beach is a 








: 
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material protection to the banks or bluffs, and the meas- projecting bevond the beach, protects an area of made | Hayes day and the reverse took place. In the mean 
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ures that have been employed along our shores for the | land. Though very loosely built, there being spaces of | time the country can go to smash, if it likes, provided 


prevention of erosion have generally been taken in rec- | 


ognition of this fact. They consist for the most part in 


“ 


the construction of groins or ‘sand catchers” pushed | 
out at right angles to the shore for the purpose of stop- 

ping and collecting the drift of sand and shingle and | 
The eflect of | 


these dykes or groins is to divert the current in storms 


the consequent widening of the beach. 


from the immediate shore and to lodge the sand on their } 
windward side, thus extending the area of the beach and 
in so much protecting the bank or bluff. While they 

are, in the main, serviceable for the purpose for which 
they are designed, they still have some drawbacks which | 
I will mention. In the first place, while they cause an 
accumulation of sand on their windward side, they sel- | 
dom do as much on the other, and in very violent storms 
it frequently happens that the seas sweep entirely over | 
them, and falling in cascades over their leeward faces, | 
have an excavating action that washes away the beach 
and leaves the bank altogether exposed to gales from the | 
opposite direction, which are not rare at certain seasons. | 
This secondary action of these “sand catchers” has, I | 


believe, been the cause of legal proceedings for damages 
in one or two instances, and when the stage of water is 


high, as at the present time, it may become of some im- 


portance, 

In river channels similar structures are generally sup- 
posed to afford protection to an extent of shore some 
There the current alone 
has to be considered, and it may be stated to be, in | 
general terms, parallel to the bank. On the lake shore, 


five times their own length. 


on the other hand, the storm waves strike the shore at 
various angles according to the direction of the wind, 
and the protection afforded by these groins may be, un- 
der certain circumstances, absolutely nothing. It not | 
unfrequently happens that they afford a partial prote c- | 
tion to only about their own length of shore. This with | 
the fact that the protection they afford is mainly in one 
direction, makes a great many of them necessary. Their 
cost, as usually constructed, of parallel sided cribs of 
square timber, filled with stone and decked with plank, 
is about $4 or $5 per lineal foot ; they are far from du- 
rable, require frequent repairs, are liable to damage 
from storms, from ice of winter, from wreck and drift- 
wood, beside the gradual decay to which all wooden 
All these defects | 
make a system of shore protection depending on these 
However, I think they 
will always forma part of any general plan that may 
ever be adopted. Alone they are expensive and ineffi- | 





structures above water are subject. 


structures alone quite expensive. 


cient, but in combination with other means they may 
assist in making an efficient, durable, and in the long | 
run, a much cheaper system of shore protection than 
the one now in use. 

To thoroughly protect the shore requires much more 


elaborate and expensive means than those commonly in 


use, and this is quite impracticable at any but a few 


points along our shore. A solid structure projecting a 


considerable distance into the lake, like the north pier 


at Chicago, will cause extensive accretion in its imme- 
diate vicinity, but its influence is exhausted at a com- | 
paratively short distance. The only method entirely 


permanent is to make the shore itself resistant to the | 
waves by facing the bank with some material that will 

withstand their force. A solid timber facing, sheet pil- | 
ing or a sea wall may meet these requirements. The | 
first of these is easily practicable and could hardly be | 
more expensive than the building of a crib, breakwater, | 
or groin every few rods as is now practiced in particu- | 
larly exposed localities. Built in a similar style of solid | 
squared timber, well bolted, with tie-pieces durably an- 

chored behind, only one face would be necessary instead | 
of two such faces in the form of acrib, with solid ends, 
cross-ties and bottom and deck, the whole filled with 
stone. When we consider that under some circumstan- 
ces the crib only protects its own length of shore, the 
advantage of the timber shore facing constructed with 
not over one-half the material as to probable cost is suf- 
ficiently obvious. Such a construction, properly built, | 
would probably serve its purpose twenty or thirty years 
before the natural decay of the wood would necessitate 
its renewal, Tne effectiveness and durability of this 
kind of protection is shown by the timber work around | 
the old brick yard north of Grosse Point, which was 

built over twenty years ago, of rough round logs, and 


several inches between the logs. allowing the passage of 


| waves to some extent, it still stands and has protected 


the greater portion of the enclosed land. A better con- 
structed timber facing, placed well upon the beach 
would IT think, be equally durable and efficient though 
built of only a small fraction of the material. 

A still more permanent and sightly protection would 
be a sea wall of masonry. The expense of this, how- 
ever, if built or even faced with stone, would be greater 
than that of any other method that could be reasonably 
employed, and if this were the only material tu be used 
a sea wall might be regarded as impracticable in this re- 


| gion, at least at the present time and in competition 


with other means. It could be constructed, I think, of 
concrete in monolithic masonry at a comparatively light 
expense and in a manner to meet all the requirements 
of such a structure. Excepting the cement the mate- 


| rials for such a wall are to be had at almost any point 


on the beach, and the cost of the former with that of 
the labor and the necessary appliances for making the 
concrete and molding the wall would be all that would 
have to be met. There is ample precedent for the use 
of such concrete in such work. 

A wall of this material erected against the face of the 
bluff would protect it against the undermining action of 
the waves, even if only three or four feet in height above 
the beach. Its foundation should be below low water 
mark. Without going into details, I will only add that 
as regards the wall itself, if erected in the early sum- 
mer so as to have time to harden before being put to 
trial. by the fall storms, I see no reason why it should 
not meet all the requirements of such a structure. It 


| certainly would be the cheapest kind of sea wall for this 


region where suitable stone is wanting. 

With any method of facing the banks, whether with 
masonry or with timber, it would still be advisable to 
have groins or “‘sand catchers” at intervals of a few hun- 
dred feet to divert the current from the immediate shore 
and preserve the beach. These, however, need not be 
of the expensive kind now in use. The “ sand catcher” 
or breakwater, as it is here called, that has lasted 
longest on the shore at Evanston, is a rough, triangular 
one on tne University shore, which was placed there in 
1858. It consists of rough logs in the shape of a V, 
the apex out in the lake, bolted and tied by cross-pieces. 
This is now nearly past its usefulness, not being kept 
in repair of late years. A similar construction under 
the shore end of the Evanston pier, though built of 
loose logs and partially filled with brush in 1857 com- 
menced gathering sand as soon as built, and is now 
nearly buried under the accumulations. These exam- 
ples suggest ideas of cheaper, more durable and efficient 


| contrivances than those now in use. 





INTIMIDATION AT THE JETTIES. 


An ominous silence broods over the mouth of the 
Mississippi. After reading reams of news for the past 
six weeks, only here and there a barren scrap have we 
met, in regard to the wonderful success of the great jet- 
ties. From the great commonwealth of Louisiana, ‘‘the 
land of cotton and the cane,” tales of horror have met 


| our eyes, until we believe whites, darkies, the state gov- 


ernment, and northern visitors, are all alike fiends, and 
we are Jaying by our meagre salary as editor of ENGI- 
NEERING NEWS to purchase a brace of Colt's best N. 


| R., in contemplation of our visit to New Orleans in 


April, to attend the annual meeting of the American 
Society of Engineers. Anarchy has settled down upon 
the state, until it ceases to perform its functions as a 
part of our common country, and we strongly suspect it 
pervades that great artery of commerce, the Mississippi 
River itself. The “ Father of Waters” has apparently 


| been ‘‘bull-dozed” and long ago refused to scour more 


for “Capt. Eads’ jetties,” and yet he and his co-laborers 
utter not a word of complaint. Have the Gov't engi- 
neers again “bull-dozed” them? Whichis it? Even 
the New Orleans and St. Louis papers, as if taking their 
cue from the sullen river, have long since ceased to scour 
out a channel. Why this ominous silence? 

We rejoice.—Why? Our political friends out on the 


| street are shouting for Tilden or Hayes,—Which? To- 


day is a Tilden day, and the Tilden men shout for the 
triumph of what—their views we suppose, while the 
Hayes men are doggedly silent; yesterday it wasa 





| a very radical improvement at that date. 


one or theother party cabals succeeds. So with us; we 
rejoice that our views in regard to the jetties, expressed 
from time to time in this paper, have already been dem- 
onstrated, or are in a fair way to be demonstrated. We 
care not if our views intimidate the Mississippi River, 
and prevents it from performing its foreordained func- 
tions, as Capt. Eads practically asserted of the views of 
the Gov't engineers in June last. It is enough to know 
that the construction of the jetties have failed to demon- 
strate the views of Capt. Eads. It is enough to know 
that they have not demonstrated, at least in full, the 
views of the Gov't engineers. It is enough for us to 
know that they have largely demonstrated the views of 
that modest sheet, ENGINEERING NEWS. In the mean 
time the giant Mississippi, forcing its self-appointed hos- 
tlers to adopt constantly new devices to keep it within 
control, is solving the problem in its own way, always 
provided it is not ‘‘bull-dozed” by Capt. Ead’s “traduc- 
ers." The views we are about to express cannot be 
tortured into an opinion that the enterprise will not suc- 
ceed, but success will rest on ideas not predicated in the 
beginning, either by Capt. Eads or the Gov't engineers, 

The careful reader of the NEws knows what our 
views are without a recapitulation at this point. As 
bearing on these views and confirmatory of them, we 
will give such information as we have been able to 
gather outside of ex parte sources. 

We have at hand the report of Gen. Comstock of 
Sept. 20, and, although somewhat out of date, it makes 
up a valuable link in the history of this enterprise. At 
the mouth of South Pass, “little work has been done on 
either the east or west jetty since April 30th.” A few 
additional mattresses have been added at low places. 
Piles driven near the sea end frequently disappear and 
are replaced by new ones. 


“Thus on May 24, for a distance of 150 feet at end of 
west jetty all the piles but one disappeared, some of 
them having settled 5 feet in nine days. Twelve new 
piles were driven in the place of these, their heads be- 
ing 8 feet out of water. In the following week they ali 
had sunk so that their heads were under water. In the 
east jetty between 11,400 and 12,000 feet from East 
Point, the tops of the mattresses have settled 3 or 4 feet 
so as to be below the water-surface. ” 


A few mattresses have been added to raise the jetties 
in low places and also to widen the east jetty near the 
end to 80 feet base. Details are given of the endeavor 
to produce artificial scour by means of rakes, etc., and 
of their failure. In his last report two pairs of spurs of 
piling, each about 150 feet in length had been driven be- 
tween the jetties near the seawardend. Additional 
spurs have been driven making eight pairs in all. 
These spurs are opposite ‘each other, starting from the 
inner side of the jetties and running towards the middle 
of the pass, and consist of 15 to 20 piles driven 8 to 10 
ft.apart, with mattresses inclined against their upper side 
for the whole length of the spur. Frequent repairs are 
necessary and often individual spurs have been com- 
pletely destroyed by the undermining action of the cur- 
rent or the force of the waves, and have been replaced. 


“These spurs narrowed the free space for the passage 
of water from 950 to about 650 feet in width, and in- 
creased the velocity of the current ;” 


And farther on :— 


‘“‘ These spurs were completed early in i. and it 
would seem that the increase in depth at the mouth of 
the pass, since April 30, has been due mainly to them, ” 

A table is given showing the draught that could be 
carried through the pass in 

August, 1876: 0—2000—23.5; 2v000—4000—19.6 ; 
4c00o—6000—21.0; 6000—8000—23.5 ; 8000—10000— 
23.0; I000e—12500—19.8. 

We publish these figures as they convey a different 
impression from those published at that time from other 
sources. The result of soundings taken Sept. 11 and 12 
by Capt. Eads published in our paper of Sept. 30, show 
That the bot- 
tom fluctuates greatly is shown by the following : 


“The bottom, near the sea ends of the jetties, is 
quite changeable. On June 23, the distance on the axis 
of the pass, from the 20 feet curve inside, to the 20 feet 
curve outside was only roo feet. On July 9g, it had in- 


| creased to Soo feet.” 


“ The destruction and rebuilding of spur-dams Nos. 
13. and 14 may have had some influence in this change.” 
Since May there has been little change déwn to the 
60009 ft. point, but below the depth has increased in the 
different sections “ by amounts ranging between 2.5 and 
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5.9 ft,” due no doubt to the water-way, “now diminish- 
ed at six points from 950 to 650 feet in width by spur- 
dams projecting from the main jetties.” The 20and 30 
feet curves have changed but little as a whole. Sections 
carried out in the line of the jetties “as a rule indicate 
a filling on the lines of the sections. ' 


“ But little work has been done at the head of passes, 
that work having been mainly confined to the erection 
of adam, running from the head of the island to the 
main jetty, closing the East entrance to the South pass, 


and the commencement of a second dam about 1600 | buildings were bough up by private parties from a dis- 
feet above the first and nearly parallel to it. There has | tance to be removed for summer houses, etc., but most 


been no important changes in the shoal at the head of 
the pass. Grand and Picayune Bayous have been closed.” 


These dams are made by driving piles 8 or 10 ft. apart | moved to Washington for a permanent exhibition. 


in rows, against which mattresses are inclined on the up 
stream side. They often give away orare undermined 
by the current and require frequent renewals. 


“Excluding the crews of boats and the men getting | ance to our cities and towns situated along water fronts, | 


out willows, but a small force has been employed during 
the last three months, sometimes not more than 15 or 
20 men.” 

We hope that the entire force has not been removed 
during the late excitement. 

Since this report was written we have learned that 
Capt, Eads has put across the head of Southwest Pass a 


| 


| 
| 


| 
| 


| 


| 
i 
' 


, ing out papers from other parties who have long observed 


sill of matresses to prevent the pass from enlarging in | 


consequence of the volumes of water turned from South 
Pass by the works designed to confine the current in 
scouring out the channel. 

Later still we learn that the bar at the head of South 


| however, persons 


Pass is exceedingly hard and that adipper dredge is at | 


work on it with such great success that two more have 
been ordered and are probably ere this actually employ- 
ed. Dredging is an exceedingly old fashioned way of 
scouring out the channel, but we have not the slightest 
doubt that, with ample time. this method will meet with 
gratifying success. 
mier ressort. The word dredge, a synonym of scour, il- 
lustrates well the wonderful flexibility of the English 
language. ° 


When the channel is once properly eroded, scoured,or 


dredged, we have no doubt of the ability of the river to 
maintain it with proper auxiliary works. As we re- 
gard speed as an essential requisite to success, we 


draulic Dredges be emnloyed, as it would, according to 


the figures submitted in our issue of Nov. 18, excavate | 


a channel through the head of the passes 500 ft. wide 
and 30 ft. deep in 30 days. 


In the meantime we shall hurrah for the success of | 


the jetties when they succeed, for ‘‘ nothing succeeds 
like success.’" If Congress can be persuaded to ab- 
stract its mind from the important question of President 
making for a few moments, we hope they will give this 


a little attention and donate that first installment | 


quickly, as we should like to see more activity at South 
Pass either by Capt. Eads or the Mississippi river. We 
hope a committee will be sent down to inquire as to 
whether the river has been intimidated or not. We 
shou d like to know. 





By way of variety we have changed the heading to 
our paper; we hope it may not prove unacceptable to 
our readers. 





WE notice that adirect stroke Worthington Duplex 
pumping engine was shipved from New York to Rock | 
Island for the Rock Island Waterworks, on the 22d | 


ult. 


j 
| 


EN 
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for $250,000, and the judges pavillion costing $30,000, 
sold for $1,000; both to 1. S. Morton for the permanent 
Exhibition Co. The Corliss Boiler House costing $20, | 
976 was sold for $1,500 to John Welsch for the Frank- 
lin Inst. The art gallery annex costing $110,000 sold 
for $3,050 to local parties. Agricultural Hall, costing 
$270,000 was sold to its builder R. J. Dobbin for $13,- 
100—other buildings were also bought in by Mr. Dob- 


bin for speculative purposes. Some of the smaller 


of the buildings were sold to local parties at nominal | 
figures. We understand the Gov't building is to be re- 





rr | 
WE present to-day a paper on Lake Shore Protection. 
This subject is every year becoming of greater import- | 
| 
and even now the capital invested in conserving our 
shores aggregates an enormous sum. As we remarked 
in our issue of Nov. 1: th, no cheap and efficient plan had 
yet been presentec, all means of that character having 


thus far signally failed; and it is with the hopes of call- 





with the erosion of our | 
shores; and have been called upon to exercise their skill 
with greater or less success in their protection that we 
publish this paper. Of the method presented we do | 
not feel called upon to criticise at present. There are, 
connected with the Eugineering 
Club, as the Illinois Central Engineers, and also the | 


Gov't Engineers, who have had extensive experience in 


the phenomena connected 


the solution of this problem, and who, if they have no 
adequate solution to offer, can at least present the diffi- 
culties to be mastered in a comprehensive manner. From 


' 


| all whose position has’ given them the opportunity of 


It is certainly a most excellent der- | 
| 


studying this problem we solicit communications or for- | 


| mal articles for publication. 





1S THERE ANY ECONOMY IN CONTINUOUS 


| construction, that I feel at liberty to offer my mite to- | 
would respectfully suggest that one of Newton's Hy- | 


CIRDERS ? 


So much attention has of late been given to the ap- | 


plication of the principle of continuous girders to bridge 


ward the general fund of information on the subject. 
The theoretical portion thereof has been fully and 
ably treated by Chas. Bender, C. E., and Professors Du 
| Bois, Greene and Merriman. My office is merely to 
recount an attempt to apply their work. 

Having occasion (shortly after the appearance of Mr. 
| Merriman’s paper in Van Nostrand) to compete for 
four continuous spans of Iron Truss bridging, it seemed 
a fortunate opportunity to test the theory and avail one- 

| self of the economy in material, if such there was. 
The bridge was for highway, in spans of 135 ft. each. 


carrying a moving load of 1600 Ibs. per lineal foot with 
a factor of 6 for safety. 

To compare the systems, four double intersection 
Pratt trusses of nine panels each and having a depth of 
22 feet between centres, were figured. 
ous girder of same depth and like number of panels in 
each span. The style of bracing, however, being single 
intersection Pratt truss... This latter circumstance 
was somewhat in favor of the continuous girder, the 
single system of bracing requiring slightly less material 
than the double in so short a span. 

The independent trusses were designed with ends 


These pumps are very cheap and give excellent battered, as were the ends of the continuous girder at 


satisfaction wherever used both as regards duty, which | the abutments. 


is unusually high, and repairs. The one for Rock Island | 


occupies a space 4 ft. by 10 ft. on its bed, has 20 in. 
steam cylinders and 12 in. pumpcylinders and a capaci 
ty of 2,000,000 gallons per 24 hours. The cost uf the 
pump, exclusive of suction pipe, discharge pipe or any 
connections was $2,740. This, with the pumps now in 
use at Rock Island, will give a supply of 6,000,000 gal- 
lons per day, when all are in operation. 








Tue Centennial Exhibition buildings were sold on 





Dec. 1, at a great sacrifice, due in part no doubt to the 
fact that the sale was not extensively advertised. Build- 


In the continuous girder, every effort was made to so 
|} construct the members alternately affected by tensile 
and compressive strains, that they might contain as 
small a percentage of waste material as possible; even 
at the cost of efficiency. : 

The top chords were composed of channel and plates, 
| the channels breaking joints at panel points and the 
| plates in centre of panels, the whole area being consid- 
ered effective against tensile strain, less the area of two 
| rivet holes. 

The bottom chords were composed of eye bars 4 in. 


The specifications required the trusses to be capable of | 


Also a continu- 





a 
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The continuous girder was arranged to be secured to 
centre pier and to rest on rocker bearings on the other 
piers and abutments, this method materially reducing 
the weight of cast iron in pedestals or bridge seats. 

The strains were worked out and members propor- 
tioned thereto for spans 1 and 2. 3 


Spans 3 and 4 would 


of course be similar in all particulars. The maximum 
strains were deduced from four systems of loading, viz. : 


Ist. Total uniform load. 

2nd. Span 3 loaded, spans 1 and 2 unloaded. 
eS 1, 3 and 4, 
4th. I 2, 3 and 4. 
Counter strains determined by moving live load panel 


a “ “ 


ae “ “ “ 


| by panel, over the spans under consideration. 


The result, (without the floor system which would be 
the same in both) are given below. 

Weight of material in spans No. 1 and 2, continuous 
girder: 

Chords, 


- 28505 Ibs. of wrought iron. 
Lateral system, 6890 “ . - 
Cast connections, 1614 “ = - 
Web system, 43140 “ _ “ 
Total, 80149 ‘ 7 m 


This being divided by 270 the length in feet of the 
two spans, gives 29°.85-100 lbs. per lin. foot. 

Weight of material in two spans of the disconnected 
Pratt Trusses : 

Chords, 

Lateral system, 


33792 Ibs. 
6730 “ 


of wrought iron. 
“ ‘ 





Cast connections. 3300 “ = ” 
Web system, 6200 “ * - 
Total, 80122 " " “ 


This amount divided by length of the two spans as 
before, 270 feet, gives 296.75-100 Ibs. per lin. ft, The 


| above figures seem to prove conclusively Mr. Chas. 
| Bender's theoretical deductions. 


The continuous trus- 
| ses show a slight saving of weight in the chords, which 
| is more than counter-balanced by excess of material in 
the web. Again the extra amount of labor on the con- 
| tinuous girder necessary to render members capable of 
carrying both tensile and compressive strains, falls but 
| little short of 4c per Ib. on total weight of structure. 
In short the showing is not at all favorable to the 
continuous method, leaving out of consideration the one 


great and undisputed evil of continuity, that the loss of 


one span involves that of adjoining ones. 
| I admit that the condition on which the above esti- 
mates are based, (equal and moderate spans) are not ac- 
cording to Messrs. Du Bois and Merriman, the most 
But I submit that 


under the conditions there should have been some slight 


favorable to the continuous girder. 


| Showiug in favor of the principle of continuity, if the 

tenth of a pound per foot had been on the right side, it 

might have been some consolation to the friends of the 
theory. Furthermore, any system that required the 
| spans to be especially adapted to it, can be of but 
| limited utility. The tediousness of, and time required 
to make the calculations is another practical objection, 

although considered immaterial from the professor's 

stand point. The desire that something over two days 
time spent on the above estimates shall not be utterly 
lost, prompts the writing of this article, and if it pre- 
vents alike waste of time by any other member of a 
| profession, who in general have but little time to lose, 
| I shall feel amply repaid. 


| 





J. A. Patterson, C. E. 
ae 
he East 


The Wire for t 


River Bridge. 





The ron Trade Circular, one of our English ex- 
| changes, says : 
| “Some of the English newspapers are never tired of 
repeating, without the slightest qualification or explana- 
tion of the special circumstances surrounding the sup- 
posed fact, that the Americans still continue to push 
| their wares into this country; that such goods—and 
| especially hardware manufactures—are competing with 
our own productions in our own hardware districts, in 
deed, at our very doors; and that such goods ‘are by 
| some customers declared to be rather superior than in- 
| ferior’ to those produced in our own workshops and 
| factories. These constantly reiterated stories, however, 


| deep, those near the pier having 9 and 10 inch channel | must needs be taken with the proverbial grain of salt. 
ings costing in the aggregate $2,278,228 were auctioned | bars riveted between them, others subject to less com- | The fact that tenders for supplying 3,400 tons of gal- 
off at $282,375. Many smaller buildings were sold of | pressive strain were simply joined together in pairs by | vanized steel cable wire, for the erection of a suspension 
which we have not the figures. Among the sales we notice | light zig-zag trussing, in any case only one rivet hole be- | bridge across the East River, between Brooklyn city 


the main exhibition building, costing $1,600,000, sold ing deducted from the effective tensile area of any bar.| and New York, had been advertised in the English 
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newspapers, seemed to buoy up the hopes of certain 




















































































improvement in the United States trade was at length 
ness with the old country; and we were gravely told 


It is 
no doubt perfectly true that tenders have been invited 


from American consumers for a long time past. 


here for the supply of this large quantity of steel wire 
for making the cables for the permanent suspension 
bridge just referred to; but it is also true that the two 
cables at present extending from New York to Brooklyn 


are formed of best English patent steel plow wire, the 


last 
are only for the temporary bridge, which will require in 


repute. These named cables, be it remembered, 


made in American wire mills. It is well to remember, 
too, that the specifications for this thirty-four hundred 
tons of wire were drawn by an experienced engineer, 
who has had every assistance from his brothers—gentle- 
men who are thorough practical wire drawers and cable 
manufacturers. 

“For 
specifications in question came to be worded so string- 
ently as to place them beyond the reach of English 
What then are the facts? In the first 
place the wire must be made from the best cast crucible 


com petition, 


steel (no Siemens Martin nor Bessemer will be accept- 
ed), hardened and tempered, and must, after galvaniz- 
ing, stand a breaking strain of go tons to the inch, and 


be delivered at the rate of 200 tons per month should 
the committee require it. Well, now, there are only two 
—one, in the neighborhood of Birmingham, famous for 


yurposes; and the other a no less celebrated maker of 
pury 


’ 


patent steel wire in Lancashire. Of this the engineer 


who drew the specifications could not be wholly ignor- 


being for the sake of this tempting order. So it is not 
uncharitable to look upon the whole affair as a ‘bogus 
contract,’ for we have the assurance, almost amounting 
to certainty, that not only the wire but the steel wire 
will be made in America. If we are correctly informed, 
overtures have been made to at least one English firm 
by American wire manufacturers to go over there with 
a competent staff in order to put Yankee workmen in 
the way of hardening and tempering wire by a patent 
and as considerable inducements were held out 


process , 


to this end, in simple consideration of this large order, 
the contract would be placed. It may be that the wire 
for the cables upon which there will be the greatest 
strain will after all be obtained from one of the English 
less 
share of the contract. 
‘open one,” but really it is open to no firm or individual 
who has the temerity to attempt to take orders except 
through certain well-defined channels.” 
~<_- 
Land and Mineral Decisions. 

Copp's Land Owner for November reports a decision 
by the Secretary of the Interior in effect as follows : 

“The filing of a declaration of a pre emption state- 
ment before settlement does not invalidate a right in 
absence of an adverse claim. All ex parte evidence 
filed after the close of the hearing in a contested land 
case, before the local land officers, must be rejected ex- 
cept as a basis for an application for a new hearing. 
All documents, all exhibits, filed in the case when the 


Land Office, must be passed upon by the department 
proper, and no paper thus filed should be referred by 
the General Land Office. 


sing under the school grant, 
Regarding swamp lands, it says that to settle upon 








manufacturers on this side the water that the reported | 
stimulating in a very legitimate fashion American busi- | 


that such an application had never reached England | 


special manufacture of a Warrington firm of the highest 


all probability about 150 tons, the bulk of which will be | 


these reasons we can well understand how the | 


be drawn in pieces of not less than séxty pounds, and to | 


wire firms in England who can make this specific article | 


the production of homogeneous wire for ocean cable | 


ant, since it was well known that these firms were not | 
disp »sed to sacrifice their regular customers for the time | 


it follows that the ‘cute Yankees knew pretty well where | 


wire mills, to which reference has been made; but, un- 
probabilities belie the situation, a large wire com- 
pany at Worcester, Massachusetts, will get the lion's | 
Nominally, the contract is an | 


same have passed beyond the jurisdiction of the General | 


In school grants, where a party settled on land in the 
sixteenth or thirty-sixth section, long prior to the survey 
thereof, but has exhausted his pre-emption privilege, he | 
cannot by a homestead entry prevent the tract from pas- 
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| lands of a swampy character would raise such a doubt | assertion that sanitary engineers were a curse to the 


of the settler’s good faith as, upon a proper application, 
to justify an order for an investigation. At such a hear- 
ing the character of the land at the date of the settle- 
ment should be determined. When notice of the selec- 


| payment is made by the settler thereon, But where 


| interior department, cases will be considered res 
judicata. 

Timber culture.—Land covered by an invalid State 
| section may be entered under the provisions of the Tim- 
ber Culture Act, or otherwise subject thereto. 

Decisions by the Commissioner of the Land Office 


are reported as follows : 


Town sites and mining claims.—The fact that a giv- 
en tract of land has been entered or patented as a town 


to secure a patent to his mine. It is sometimes excluded 
| from the operation of such a town site patent, as in the 
case of a placer claim when the surface of the ground is 
absolutely necessary to the successful working of the 
mine. 


It cannot be included in a town site entry, or a 
| patent of the Comstock lode mines, and Sutro tunnel. 
In cases of applications for patents for mines on the 


mine whether the mines in question have been benefited 
or drained by the Sutro tunnel, but the Commissioner 
of the General Land Office will not attempt to intefere 
| with the right of mine owners to exercise control and 
ownership over their mines, so long as they comply with 
| the requirements of the law.” 


> 


Fall River Pumping Engines. 





The pumping engine, built by Henry R. Worthing- 
| ton, Esq., in 1875, for the Fall River Water Works, 
was subjected on Wednesday, Oct. 4th, to a thorough 


test to ascertain whether it was capable of performing 
the duty guaranteed by the builder. 
| guaranteed by Mr. Worthington : 


Two things were 
Frst, that the engine 
should be capable of pumping 5,000,000 gallons in 24 
house to a height of 2vo feet. 


foot high with 100 pound of coal. 
The engine had previously been tested with reference 





of 5,500,000 gallons in 24 hours. The test last Wednes- 
was with reference to the second requirement, that of 
** duty.” 

The test was conducted by Mr. F. W. Jenkins, prin- 


| cipal assistant of the Worthington Hydraulic Works; 


| Capt. D. H. Johnson, formerly Superintendent of the 

Salem Water Works, now agent for the Worthington 

engines, and the Chief Engineer and assistants of the 
Fall River Water Works. 

Mr. F. A. Andrews, engineer of the pumping station 

in Natick, was present and had charge of the boilers 

| during the experiment, and much of the success of the 


ment. 


Trial began at 9.30 a. m.; ended at 10.30 p. m. 

Total number of strokes, 31,376. 

Average number per minute, 40.23. 

Average length ot stroke, 49.7 inches, 

Capacity of pump per stroke, 22.3 gallons, 

Total amount of water pumped, 2,532,245 gallons, or 
22,525,932 pounds. 


Total lift, including friction in force main, 217,52 feet. 

Total weight of coal burned, 6,600 pounds, 

Duty, 70,9°7,177, showing an excess of g per cent, 
above the guarantee. 


This result, as well as the substantial and thorough | 


tion of a tract by the state is received at the local Land | mention of the water famine that threatened so lately 


| Office, the State should be notified before proof and | 


patents have been issued under the form ruling of the | 
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country. 


With the late rains and the increased flow of water 


| over the Croton dam, one source of anxiety to New 


Yorkers has dried up, and the papers have dropped all 


Gage & Son's machine shop in Waterford is being 
driven to its utmost capacity in the building of steam 
engines for the Ransom patent steam street cars. Sev. 
eral are in process of construction. One was completed 


| and shipped lately to Philadelphia. 


The number of vessels which have passed through 
the Suez canal the present year has been about the 
same as the previous year, but the tonnage averaging a 


little heavier the receipts have been somewhat larger. 


The stockholders may therefore look for a dividend 


| again. 


site in no way prevents the owner of the lode or claim | 


' The Bay State Transportion League gives notice of 


| intention to petition the Massachusetts Legislature for 


Comstock lode, Nevada, hearings may be had to deter- | 


the incorporation of the Boston & Chicago Railroad 
Trust Company, with a capital of $35,000,000, with 
authority to purchase the roads to the New York line, 
and lease roads beyond so as to forma consolidated 
line to Lake Ontario and the West. 


A meeting of those interested in the proposed rail. 
road from Spencer to East Brookfield, Mass., was held 
at Spencer on Dec. sth. Maps and plans of the road, 


_ and also plans of the Worcester County Central, South. 


bridge & Brookfield, and the proposed line from Brook- 


| field to Rockville, Conn., which will form a part of the 


| 


to the first requirement, and had exceeded the capacity | 


trial was due to his skilful management of this depart- | 
The results of the trial are summarized below: | 


manner in which the engine is constructed, reflects 
great credit on the ability and honesty with which Mr. 
Worthington has fulfilled his contract, and the city is 


proved so satisfactory in every respect. 
> 


NOTES. 


A memoir of the late Sir W. Fairbairn, 
guished mechanical engineer, is soon to be published. 


ton Water Works have been suspended for the winter 


One of the essayists at the recent Social Science Con- | two 157 ft. spans into the river. 
gress at Liverpool is reported to have made the strange one span 320 feet long over all. 
; 


fortunate in the possession of a pumping engine that has 


the distin- 


Operations on the Sudbury river conduit of the Bos- 


Worcester and Hartford line, were presented for ex- 
amination. 


Ata test of the Logansport Water Works on Tues- 
day Dec. 5th, 8 one inch streams were thrown at one 
time, the highest thrown 120 feet. A slight change will 
be made in the furnace before the machinery will be 
accepted, after which a formal opening will be had. 
Logansport boasts of the most efficient and economical 
works in the State, being run by water power and hav. 
ing engines only as auxiliary. 


From the report of Mr. Frederick Graft, the Chief 


/ Secondly, that the en- Engineer of the Centennial Water Supply, the amount 
gine should showa “duty” of 65,000,000 ; that is, should | of water furnished by the works put up by the Board 
be capable of raising 65,000,000 pounds of water one | of Finance was 383,865,457 United States gallons. 


There are two pumps, one of a capacity of 6,000,000 
gallons per day, and the other 1,000,000 per day of 
| twenty-four hours each. These were put up by Henry 
R. Worthington, of New York, free of cost. From 
May 10 to July ro the works were only run ten hours 
per day, during exhibition hours, the supply at night 
being obtained from the city works. 
| still at work. 


These engines are 


The Welland Canal improvement is being pushed for- 
ward with considerable energy by the Canadian au- 
thorities. The masonry was advanced a good deal fur- 
thur during the past summer than was anticipated last 
spring. It is the opinion of those employed on the 
work that all the masonry will be completed between 
| sections one and twelve, inclusive, next summer, All 
The 
| Great Western tunnel, which will take about 30,000 
| yards of masonry, was started this fall and has been 
advanced with wonderful rapidity to the fourth course, 
the full length of the tunnel. On the old canal a good 
deal of dredging has been going on all summer, but it 
will require two or three summers more to complete 
the work of widening and deepening the old cut to cor- 
respond with the new. 





| the locks, bridges, etc., are in progress at present 


. >. 
Contractors’ Intelligence. 


By January 1, $290 0co of the $350,000 appropriation 
| for the erection of the new Insane Asylum at Indian- 
| apolis, Ind., will have been expended, and itis estimated 
| that it will take another $350,000 appropriation to 
| finish the building: 


The Missouri Valley Bridge Company of Leaven- 
worth, Kansas, were recently awarded contracts, by the 
| Board of Commissioners of Atchison county, for the 
| construction of three iron bridges, arch plan, one being 
| of 75 feet span and two of 50 feet each. 
| The Kellogg Bridge Company has the contract for re- 
building the portion of the Louisiana Bridge recently 
| destroyed by the washing out of the pier and dropping 
The contract calls for 








December 23, 1876. 


ane 


THE ECONOMY OF CONTINUOUS aIRD- | 
ERS. | 
se 





In the articles which have recently appeared in Haw 
Nostraxd’s Engineering Magazine, both sides of this 
subject have been ably discussed, and the writers seem 
to agree on one point, the desirability of having a cru- 
cial test of the truth of the claim that continuous gird 
ers are more economical of material and less expensive 
to build,—two things which are not by any means the 
same thing. One writer says,— in regard to the ques- 
tion whether it is expedient to construct continuous 
bridges, and, if so, whether they are more economical 
than single spans,— “that this question is not yet decided, 
and that it cannot be settled by theory, but only by 
actual trial; and since common sense, founded on ex- 
perience, teaches us that a long continuous beam is bet- 





ter than several short single ones, and since the theory 
of flexure (often verified by experiment, and accepted by 
all scientists as a good working theory) indicates a large 
saving by the use of the continuous truss, that therefore 
The 


other writer desires the particulars of one executed con. 


it is well worth the while now and then to try.” 


tinuous bridge that is lighter than equally strong single 
spans, or working drawings and computations for suc h 
acontinuous girder, so that the quantities may be 
checked, to see “ whether such a bridge is properly de- 
signed, and whether it is lighter than we can design 
bridges, whose calculation is only based on the plain 
law of the lever,” 
economy in first cost and erection, 


He also goes into the question of 


The contribution in our last issue is therefore very 
welcome as giving the results obtained by the engineer 
of a bridge firm, working on a competitive design, and 
naturally desiring to make the most economical struct. 
ure. Asalmost all of our bridges are designed and 
erected by bridge companies, with their own choice of 
type, under certain restrictions as to span, load, ete., 
their engineers will naturally tender on such designs as 
their figures prove will be the cheapest for them to build; 
it is therefore asking too much to desire them to tender 
for a continuous truss when their strain sheets and cross- 
sections call for a larger outlay in dollars and cents, if 
others are’ free to offer single span designs. Engineers 
will only be too ready to build continuous girders, 
if they can be made to see a saving of money in their 
figures. 

We shall therefore be glad if any one is prepared to 
show wherein our correspondent has erred in his com- 
putations or results. We will only make, at this time, 
one or two suggestions, in reference to the communica- 
tion in question. It was necessary to use the single in- 
tersection system for the continuous girder, as, with a 
double intersection, the distribution of the shear be- 
tween the two ties which run on each side, to the top of 
the pier post is indeterminate, 

We question whether the distribution, as given, of the 
live load was such as to produce the greatest strains in 
all parts of the trusses. But it is quite possible that the 
writer, when he states that a certain span was loaded, 
did not mean that it was necessarily entirely loaded. 
The stresses in the chords of a continuous girder are 
not in all parts a maximum when the entire span is load- 
ed, but will be greater under a certain partial load. 
However, such stresses would call for an increase of 
sections, and would therefore make the showing for the 
continuous system more unfavorable. 

If such a partial load was found to change the points 
of contra-flexure over a greater length of either chord, 
by so much the more would the cost of construction be 
increased, in adapting that portion of the chords to re- 
sist both tension and compression. As we have not, 
however, made any computations or diagrams of our 
own, we cannot speak with accuracy; for the relative 
value of Jive and steady load, with the length of span, 
are disturbing elements. 

The point of increased cos/ of work upon the iron is 
well taken. It is a quantity which does not appear in 
theoretical equations, and is one which may often be 
sufficient to reverse mathematical results as to economy. 
Any one who simply adds together quantities of stress 
from the strain sheets, and considers that truss most 
economical which gives the smallest totals, may err very 
much in his judgement. 

Our columns are open to any facts or ‘intelligent dis- 
“cussion which will lead to a settlement of this interest- 

ing question. 




































ENGINEERING NEWS. 


THE RELATIONSHIP OF STRUCTURE, 
DENSITY, AND CHEMICAL COM- 
POSITION IN STEEL. 


An abstract paper read at the Buffalo Meeting of the 


American Association tor the advancement of Sctonce 


ofa 


HY TOWN W, LANGLEY, 


The attention of engineers and chemists has been 
directed within recent years to the question of how far 
changes Of chemical composition in iren, steel, and cer 
tain alloys, produce variations in the hardness, elasticity 
and other so called mechanical properties of the metals 
most used for constructive purposes, 
oft 


sensible alteration in the qualities of steel and cast iron; | 


Does the presen c 


minute amounts of material other than iron cause a | 


if so, what are these matters and within what limits will 
the chemical structure of the metal induce changes of | 
mechanical character large enough to be of practical 
importance?) These and kindred queries relate to sub 
jects of great prominence in an industrial point of view, 
and indeed complete answers to them would render the | 
problem of how a piece of iron or steel would behave 
under given conditious of stress or temperature capable 
rhe 


must be re 


of an almost mathematical exactness of solution, 
facts communicated in the following paper 
garded as offering a slight contribution only, to this ex 
tensive subject, 

In 1874 Messrs. Miller, Metcalf and Parkin of Pitts 
burgh, in connection with the writer, commenced an 
examination of the diflerent by 


fempers of cast steel; 


temper is meant that condition of the metal which is 
conferred upon it in the melting pot and which deter- 
mines its suitability for particular purposes, as for ex. 
ample, whether it will be best fitted for cutlery, or drills 
and picks, or for wire, or boiler plate. This temper, or 
condition, it will retain through all subsequent processes 
of manufacture and it is analogous to the difference be 


tween dissimilar metals as copper and zine, or tin and 





lead, but not to the different states of hardness, or tem. 
pering, produced by plunging hot steel into cold water, 
which is transitory merely and is destroyed by heating 

Kight ingots representing as many tempers or grades 
were selected by the eye from the appearance of their 
fracture only; they were numbered in order from one to 
eight and then analyzed, the result being that the carbon 
decreased regularly from No, 1 to No, 8 while the iron 
increased with like uniformity, the other bodies present, 
silicon, phosphorus, and sulphur not following any unt 


form law. In March, 1875, or more than a year later 


twelve ingots were chosen by ocular inspection and 
analyzed with the results shown in the following table, 
where the first column gives the numbers stamped on 
the ingots ard the remaining columns the percentage 


com position of the steel 
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Mean difference,  .0647 


From an inspection of the above table it will be seen 
that the grade of the metal is determined by the relative 
proportions of carbon and iron only, and that a mean 
diflerence of sixty-four thousandths of one per cent, of 
carbon impresses such a change on the crystalline char- 
acter of the steel that a trained eye can detect it by the 
appearance of the fracture; of course if a very impure 
material like pig metal were under consideration it is 
probable that the large amounts of silicon and phospho- 
rus which it contains would affect its quality, but in 
good cast steel it is the carbon and iron only which are 
the influential constituents. 

The general fact that steel, as selected by the eye, 
bore some relation to its content in carbon has been 
prove this connection to be a much closer one than had 
before been supposed, and they also show that the crys- 
talline character of the metal is altered by these trifling 
variations of composition to an extent having a direct 
bearing on its use for mechanica] purposes. 


produced by forging and rolling | accordingly 


| 
and cannot be restored to its original tenacity and duc 


long known but it is believed that the above analyses | 
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Another 


whether the composition of steel affected its ck 


object of inquiry has been to ascertaw 


raity 


the same extent that has just been shown to be true of 


its crystalline character Por thia purpose if Wan hece 
sary to avoul complicating the influence of 


the 


Varying per 


centages of carbon with mechanical alterations 


the 


anal 
lve 


stler 
had cooled 


before they had been 


ingots from the operation of casting 


hammered, would 


take 


reheated of 


the condition in which to their 


A crown diill 


a half inch 


proper specific 


gravities Was wsed having an internal 
thin was sunk inte the body of 
that had 


lowest in Casting so as to avoid the influence of Piping, 


bore of the 


ingot On one side neat end which been the 
and the core then broken off by a wedge, thus yielding 
a smooth cylinder of three fourths of an ineh in length 
The 


samples was then taken with great care and the 


Fahy 


and a half inch in diameter apecific pravity of 


there 


results reduced to the temperature of Go They 


will be found in the second column of the table below 


When steel of the grade used for cutting tools 


u . known 


technically as high steel, is heated sufficiently hot and 


then plunged into water it acquires, as every One knows 
increased hardness and brittleness 


how workmen are 


well aware that if the metal is heated too much before 
plunging, the result is an extreme hardness but at the 
saise time the brittleness becomes nearly equal to that 
of glass, and moreover the steel ia permanently injured 
Steel sO treated ia said 


tility by forging 


to be burned, 
and, as a general rule, any temperature above a cherry 
lo 


ascertain the physical explanation of this fact the fol 


red heat will bring about thie deleterious change 


lowing experiments were tried, Round bars of three 


fourths inch diameter were rolled from the above men 


tioned ingots and nicked with a chisel at distances one 


d, 


e, and /; the bara were then heated in such a manner 


inch apart These spaces may be denoted by uw, 4, « 


that the end “a” was ata bright yellow heat, and the 


other "{" waa black, that is, not visibly heated ‘it was 


then plunged in water and the pieces broken off at the 


marks made by the chisel Thus there were 


obtained 


six one-inch cylinders from each bar 


representing por 
tions of metal alike in every respect except the tempera 
tures to which they had been heated 


a, ata full 


yellow and badly burned, @, being at a cherry red, the 


normal heat for proper hardening, and /, 
state it left the rolls 


in nearly the 


In the ace ompanying table the firat column tives the 
ingot numbers, 
of 


the second column the apecitie pravities 
the pieces obtained by the crown drill, and the re 
maining ones those of the bars hardened in water. 


Paws 
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An inspection of this table will show that the specific 
gravity of ingot metal decreases as the quantity of car 
bon increases, the only exception to this rule being No. 
1t which contains an abnormal quantity of silicon as 
shown in Table I. If the specific gravities in column /, 
are compared with the ingot column it will be seen that 
the former are higher than the latter, and as the sam. 
ples marked /, were in the state in which the metal left 
the rolls this proves that an increased density is con. 
ferred by hot hammering and rolling, in the case of 
cast steel as it has long been known to do in wrought 
iron, The effect of the heating and sudden cooling has 

been to expand the metal, thus reducing its density 
| nearly in proportion to its temperature, for the horizon- 
tal rows of figures decrease in a general sense from /, to 


a, and finally this decrease is seen to be uniform in in- 
| 
} gots, 12, 10 and 8, which are those high in carbon, and 


| to depart from uniformity in the ingots poor in carbon; 
the difference of specific gravities between heated and 
unheated steel is also affected by the quantity of carbon, 
| for in No. 3 the difference between a, and /, is 031 ; ; 
No. 4, 033; No. 6, 040; No, 8, 074; No. 10, .062 and 







39° 


No. 12, «1 I 


to 6 are so mild-that they cannot be injured by a heat 


35. Now the steels in the above table from 


’ 


much short of whiteness, while those from 8 to 12 can- 


not bear more than a cherry red. The effect of burning 
is then to produce, among other things, an extreme ex- 


pansion of the metal which renders the grain open, gran- 


ular, and brittle; The fracture of the steel corresponding 
to the above letters is very characteristic and agrees 
with the indications furnished by the specific gravities, 
those of a, and 4, or the burned specimens, in the more 
highly carbonized steel are brilliant and sandy, those of 
d, or cherry red heat, are glossy and silky, while /, is 
gray and fibrous, In conclusion, it would appear from 
these experiments that yood cast steel consists essential- 
ly of an alloy or compound of iron and carbon only, and 
that it is not materially affected by quantities of silicon 
and phosphorus which do not exceed nine hundredths 
of one per cent, also that variations of less than one 
tenth of one per cent of carbon can be distinguished by 
inspection of a fresh fracture in an ingot, and finally 
that when the engineer knows what proportion of car- 
bon and iron exist in any metal suitable for a given 
purpose he has the power of so framing his spectfica- 
s 
hundreds of mixtures called steel he wishes. 


tions as to denote with great accuracy which one of the 


Final Report on the Fox and Wisconsin River 
Improvement, by Gen. G. K. Warren, 
Maj. of Engrs. U. S. A. 





To Gen. Warren we are indebted for this most inter- 
esting and valuable report. Familiar with the exhaus- 
tive character of his reports and the valuable scientific 
deductions which he always weaves in with the practical 
recommendations, and which are of high scientific 
value apart from the recommendations to which they 
lead, we anticipated its perusal with keen interest and 
confess we were not disappointed. 

The Fox and Wisconsin route forms part of the 
Northern Transportation Route between the interior 
and seaboard recommended by the Windom Committee 
in 1874, and is of paramount interest to the three north 


At 
a comparatively early date, 1848, its improvement was 


western states,— Wisconsin, Iowa, and Minnesota. 
undertaken by the state of Wisconsin, who surrendered 
the works to a company in 1853. This company hav- 
ing failed to perform its agreement, its franchise was 
surrendered to a second company in 1866, In this year 
Congress took an active interest in the route, making 
the necessary appropriations for exhaustive surveys, and 
Gen. Warren was assigned to the department of the 
Northwest with headquarters at St. Paul, where he re- 
mained until 1874, the surveys and improvements being 
under his charge for the time. In 1872 the final trans- 
fer of all works, etc., was made to the U.S. Govern- 
ment. 

In our issue of Aug. 19, a history of the various im- 
provements is given, and a description of the wing dam 
system now under trial, so we shall wot enter upon that 
subject at length. We shall merely follow Gen. War- 
ren through his report, touching upon such points as 
will give an idea of its scope and of the measures pro- 
posed for improvement, referring the interested reader 
to the report itself for further information. 

The report consists of 114 pages divided into five 
chapters, accompanied by 10 plates or maps of the river, 
and several page illustrations. The first chapter gives 
an abstract of the duties assigned him in this depart- 
ment, the various commissions on which he has served, 
all of which have conspired to delay the studies for the 
final report, dated Nov. 26, 1875, and made from New- 
port, R. I., a year and a half after leaving St. Paul. 
This chapter also gives a history of the progress made 
in the several yearswhile in charge, and of the various 
reports made from time to time. All in all the Gener- 
al’s plea of overwork is well taken, and an equal amount 
of work by any civil engineer at the present time, we 
venture to say, would resulted in a competence or “retir- 
ing fund.” 


In the second chapter is given the earliest historical 


accounts of the route; the near approach of the two | 


rivers (114 miles) and the low portage made it the nat- 
ural route of the aborigines in their travels and the path 


of early exploration. Sieur. Nicolet. discovered the 


portage in 1639; Father Marquette and Joliet passed | 


a 


Chicago. 





down the river in 1673, thence down the Afichi-Sipi | 
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(literally “great water’) as far as Arkansas, returning by 





the Illinois river and the portage near the present site of | 
Father Hennepin descended the Illinois 

River to its mouth in 1680-81, was captured by the Da- | 
| 


kotas and carried up the Mississippi above the falls of 
St. Anthony, (which he named) to Mille Lacs, where he 





was ransomed by Lieut. Du Luth, and returned with 
him by the Wisconsin and Fox rivers. The history is 
fullowed through the English occupation to the U. S. 
occupation in 1783. “ The village of Prairie du Chien 
when visited by Jonathan Carver in 1766, was estimated 
A remnant of this vil- 
lage, as distinct as the aborigines from the inhabitants 
of the American City, still occupies the old village site.” 


Reference is made to the expedition of Lieut. Pike 


by him to contain 300 families. 


toward the source of the Mississippi in 1805; and the 
report of Maj. Long, Topographical engineer, on the 
Wisconsin river, in 1817 and again in 1823; the voyage 
of Capt. Whiting from Ft. Howard (opposite Green 
Bay) to Prarie du Chien, with a regiment in 1819 and 
his map of the route,—the history being brought down 
to 18 6, the time of the survey under the War Dept., 
by Mr. Center, C. E 
an interesting map, a fac-simile of the autograph map 
drawn by Father Marquette. 


This chapter is accompanied by 


Chapter III, gives a history of the various surveys 
and improvements from 1836 to 1870. Following the 
surveys of Mr. Center in 1536, we have the surveys of 
Mr. Petival in 1837, of Capt. Cram in 1839, and his re- 
port of 1845, the surveys of Capt. Williams in 1845, 
the Act of Congress in 1546 granting lands to the state 
of Wisconsin for the purpose of improvement of the 
navigation, which brings it to the period previously 
alluded to, the history of the operations since having 
been told in the NEws of Aug. 19. This chapter is in- 
teresting as giving the progress of the various works. 

From 1848 to 1859 inclusive, $1,157,734.30 was spent 
mostly on the Fox river. Among the items we notice 
that it was suggested that Congress authorize the in- 
crease of the navigation of the Lower Fox to 12 feet, 
in order to make Lake Winnebago a naval station, to 
obviate the “treaty of 1817,” “but the committee re- 
An 
is given of the report of Maj. Suter on an 
examination into the condition of the works on the 
lower Fox in 1866. 


garded the treaty as practically covering the case.” 
abstract 


The works on the lower Fox are 
found in a tolerably fair condition, all the locks but one 
being 160x35 ft. and designed for four ft. draught. There 
are 10 dams and 13 locks on this division, overcoming 
an elevation from Green Bay to Lake Winnebago of 
170 feet in a distance of 37% miles. The estimate for 
securing 4 ft. draught through locks 160x35 ft. is $118,- 
goo; and for 6 ft. through locks 220x35 is $493,370. 
The Upper Fox and the Portage Canal are not found 
in as good condition. The distance from Lake Winne- 
bago to the Wisconsin River is 107% miles, the rise 
42.6 ft., and the estimate for four feet navigation in the 
smaller locks is $326,022, and for six feet in the larger 
is $735,095. 

Of Lake 
lake seems 


Winnebago 15% miles is utilized. This 
remarkably shoal, the “depths varying in 
the deepest parts from 12 to 25 feet.” Maj. Suter's ex- 
amination of the Wisconsin was simply cursory and of 
no great value in view of the later surveys. We will 
state here that the distance from Portage to its mouth 
as determined by the survey of 1867, is 118% miles, and 
the total fall 178 ft. The Portage summit is thus 212.6 
ft. above Lake Michigan, and the Mississippi at Prairie 
du Chien 34.6 ft. above Lake Michigan; according to 
the report of Mr. Gardner, Geographer of Dept. Inte- 
rior, Lake Michigan is 589 ft. above the sea. The total 
distance from Green Bay to Prairie du Chien by this 
route is 279 miles. The various improvements on the 
Upper Fox have shortened the original length of that 
part of the route by 3-5 of the original distance. 

In reading this chapter, although the information in 
regard to the Fox rivers is amply full, one is struck 
with the paucity of information im regard to the Wis- 
consin up to 1866. Although in the midst of populous 
and civilized communities, less seems to have been 
known of it than is now known of the River Nile from 
Khartounm to the Albert Nyanza; and we suspect that 
the absence of knowledge in regard to the habits and 
functions of this sand-laden river has, more than any- 
thing else, led to temporizing expedients which have en- 
tirely failed except in spending the money appropriated. 













































We believe it was Sir John Rennie who said that rivers 
were made to feed canals, and it seems the wisest conclu- 
sion in this case and one to which Gen. Warren comes 
in the two succeeding chapters on a conscientious and 
exhaustive review of all the facts. 

Chapter IV. gives a description of the survey ot 1867 
and the supplementary surveys of '68 and '69. ‘These 
surveys were entirely confined to the Wisconsin valley 
and were very thorough. Gauges were established at 
various points, careful soundings were taken along the 
main channel and the important side chutes, the sand 
bars were studied, the shore lines of the river, islands 
etc.and the adjoining topography carefully delineated 
to the first sand terrace, and the whole valley to the 
limestone bluffs on either side sketched in, frequent cross 
sections being run across the valley from bluff to bluff ; 
415 miles of transit and compass lines were run, 122 
miles of levelling, and 375 miles of soundings. The 
notes were plotted on a scale of 200 ft. to the inch, 
forming 24 sheets of 10 ft. length each. The maps ac- 
companying the report are reduced toa scale of two 
inches to the mile and include a general mapand profile 
six miles to the inch, and a sheet of gauge curves. The 
physical results are embodied in tables of rainfall, tem- 
perature, volume of discharge. declivity, cross-section, 
etc. The geology and climatology of the region is 
treated, 

“The valley of the river from Whitney’s Rapids to 
the Dalles is mainly a broad expanse of sand.” ‘It is 
probable that this was formerly a lake-bed before the 
gorge of the ‘ Dalles’ was cut through.” ‘ The waves 
of such lake must have continued to abrade the sand- 
stone, and to spread the sand over the bed through 
which the Wisconsin now flows.” The bed of the river 
lies in this sand rock, which is quite friable, to its mouth, 
the tops of the bluffs of magnesian limestone being ele- 
vated from 300 to 400 ft. above the river. The “Dal- 
les,” 20 miles above Portage, is a narrow gorge through 
the sandstone rock about five miles in length, and 54 
feet wide in the narrowest place. This contraction re- 
strains the floods to such an extent that they seldom 
exceed 10 ft. below, while “they are said sometimes to 
rise 50 ft. above low water in the valley above.” The 
valley is from 8 to 12 miles wide in the neighborhood 
of Portage, narrows to 3 miles at Dekora, and varies 
thence from 1 to 6 miles to the mouth. Terraces from 
1o to 4o ft. high of modified drift, although not contin- 
uous, form an important feature of the valley. 

The marginal lands and islands called ‘* bottom-land” 
from 3 to 6 ft. above low water, overflowed at high water, 
slope away from the banks terminating at the terrace 
in lakes, sloughs, and marsh. Where not covered by 
sloughs or marsh they are densely wooded and filled 
with underbrush. The islands divide the river often 
into several distinct channels more than doubling the 
length of shore line. The width of the flood plain is 
from 3% to 3 miles, and the windings of the river only 
increases its length by about 15 per cent. over that of 
the flood plain, which in itself is very direct, and nearly 
that of the valley. 

Gen. Warren says:—‘ This directness of flow is a 
peculiarity of clear-water streams with sandy beds and 
high slopes. In muddy streams with low slopes it is 
not an uncommon thing for the meanderings of the 
river to be double the length of the ftood-plain. There 
seems to be a relation between these two cases pointing 
to a common cause and effect. ‘lhe banks of the mud- 
dy stream having more firmness cause the river to scour 
the bed and preserve a single channel, while the gradual 
yielding of the concave bends increase the curvatures 
and folds, and thus establishes resistance by increased 
surface of friction, and by diminishing the slope as the 
course lengthens. In the case of the sandy stream, the 
banks yield more readily than the bed, and thus the 
stream spreads and islands form on dry sand-bars divid- 
ing the river into separate parts. This increases the 
frictional surface and diminishes the velocity until a 
limit is reached. One accommodates its bed to slope 
and volume by lengthening, the other by widening. The 
water of the Wisconsin is very free from sediment, and 


at ordinary times quite clear, with a tinge of amber 
color from decaying vegetation.” 


In the practical point of view the sand bars are the 
most important feature, and are numbered by hundreds. 
They were noted by the first explorers and have never 
ceased to attract attention. From the manner in which 
Gen. Warren describes them, it seems quite clear that 
they can never be managed by any ordinary comstruc- 
tion. 


“The sand is moved down stream on or near the bot- 
tom. Part of it is deposited in slack or still water 
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where this occurs along the shores, while the greater 
partis dropped in the still water on the down-stream edge 
of the bars, in both cases to be again taken up at some 
future time, under varying conditions, and moved still 
further down.” 

* The most important bars are those which are form- 
ed by accessions at their lower edges. This kind of bar 
moves more rapidly where the current is strongest 
and thus the lower edge, which the shoualest 
part, is convex down stream the most advanced part 
being where the thread of the stream is flowing. ‘The 
sand is moved along the gentle slope of the upper side 
till the crest is reached, when it falls over and stops in 
the sul water below. As the barthus grows down 
stream, it becomes more convex, and the water alters its 
course gradually sO as to pass the crest nearly in the 
direction of the nor-ral lines. Theeflect of the extension 
is, therefore, to widen the overflow over the crest (which 
acts as a weir) and the bar becomes more shoal as it ad- 
vances. ” 

‘The farther remarks about the bars are very interest- 
ing but cannot be reprodued here. The upper surface 
of the bars slopes at the rate of about 0.0 ft. in a hundred, 
the crest having but a few inches, while a depth of roft, 


will exist just below. 
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These bars divide the river into 
pools and slight rapids. Low water frequently cuts out 
channels among them and improves navigation, while a 
slight rise is much deplored by raftsmen and boatmen, as 
it fils in the channels. It is believed by them that the 
bars rise with the flood keeping practiclly the same depth 
over them, though Gen. Warren thinks this only part- 
ially true, they undoubtedly rising somewhat. 

The Wisconsin sands forced into the Mississippi pro- 
duce dangerous shoals for several miles below the junc- 
tion, and damming up that river, account for the good 
navigation above. Near the mouth of the Wisconsin the 
worse sand-bars are found, the water being frequently 
dammed back by the floods in the Mississippi. 

Opposite page 88 is an interesting map showing the 
former limits of Lake Winnebago, several times its pres- 
ent size, before it broke over the ridge at Apyleton. 
These limits are shown by an old lake terrace and other 
evidence, and Gen. Warren weaves it into his general 
theory of a continental motion about an axis from S. E. 
to N, W. outlined in ENGINEERING NEws of July 1. 
The old outlet of this lake was at Portage. He also 
speaks of several streams carrying detritus into the up- 
per Fox ponding its waters and producing the lacus- 
trine expanses of Buffalo Lake, Lake Puckaway, etc., 
similar to Lake St. Peters produced by the Chippaway 
river, and the pools of the Illinois produced by the ent- 
rance of d tritus bearing tributaries. He also instances 
a probable change in the drainage of the lakes near 
Madison. 

In chapter V. the methods of improving navigation 
are discussed at length. The “difficulties heretofore 
not appreciated” are alluded to and the canalization or 
The 
hydraulic formule of Humphreys ani Abbot were ad- 
dopted and attempts made to confirm them by previous 
experiments at St. Paul where ‘ 


rectification of the river is exhaustively treated. 


everything we could 
fairly conclude sustained” them, while “ the parabolic 
law of chan-e of velocity from surface to bottom, was 
fully sustained.” 

Formulz and tables are constructed for the proper 
width to give certain depths at low water, the width for 
four feet depth being 275 feet. To.give this depth, en- 
tirely new banks must be prepared for both the high 
and low water banks of the river which must be curved, 
the low water channel passing alternately from one 
side to the other of the high water channel, the banks 
of both being protected by rip-rap, numerous cross 
dykes connecting the low water banks to the high water 
banks, except where they coincide, in order to prevent 
cross-scour. Such improvements have bec.s successfuily 
adopted on the Garonne in France, but they must be 
made very slowly proceeding down stream gradually 
as the river frees itself from sand, and are moreover very 
expensive, the estimates without the high water banks 
being nearly $10,000,000. “ The progress of the works 
must be slow and tentative, waiting for the conforming 
changes of the river ;’ and probably the works could 
not be made permanent owing to the sconr that reces- 
sarily will take place on so heavy a slope as 1.6 feet per 
mile, especially when the volume of fluod reaches 6c- 
000, cubic feet per second. On the whole he concludes 
that this method is quite impracticable. 

The improvement by reservoirs is pronounced equally 
impracticable on account of cost and their doubtful 
utility when constructed. 












































The survey of the river was not undertaken with the 
idea of resorting to a canal, and when the conclusion | 
was reached that it was really the only available meth- 
od, Gen. Warren, accompanied by a canal engineer, 
walked over the entire route, map in hand, and made | 
an approximate location on which he bases estimates. | 
He recommends a thorough location survey. The esti- 
mates are based on composite locks 160 X 35 feet and a} 
canal 100 feet wide in the narrowest place, and four feet 
deep. Twenty-one lift-locks will be required and three 


guard-locks ; with the various weirs, culverts, rip-rap- 


ping, bridges, etc., with a liberal allowance for contin- 


gences, all estimated to cost $4,000,000. The additional 
cost of 5-feet navigation is estimated at $165,000; and | 
the annual cost of operating is estimated at $50,000. 
The inner slope is to be paved when of less width than 
200 feet. 

With this, the report terminates and its completeness 
is satisfactory. With this report at hand no farther in- } 
formation seems necessary in regard to selection of | 
methods. We hope the general government will see its 
way clear to making the necessary appropriation as 
soon as the radical fallacy of the wing-dams as applied | 


to the Wisconsins, is practially demonstrated. 








THE JAPANESE IMPERIAL COLLECE. 


ITS ENGINEERING COURSE. 





We have lately had an opportunity to inspect the 
catalogue for the present year of the Imperial Univer- 
sity of Tokio, Japan, or, as the pamphlet terms it, the 
Kaisei-Gakko. 
1857, and gradually developed, was not reorganized upon 
There is 


now provision made for a general course in Literature 


This institution, although founded in 


its present wide basis until 1871 and 1873. 


and science, designed to be introductory to the special 
courses in Law, Chemistry, Engineering, and Physics. | 
Instruction is also given in Technology or Arts and | 
Manvfactures. In this latter department the Japanese | 
language is used entirely; in all the others English is 
or will be the tongue employed ; but at present a spec- | 
ial course in Physics is conducted in French. There 
are thirty-five professors and instructors and already 
312 students. 

We naturally turn to the statements about the course 
in Engineering. The faculty specially devoted to this 
course are James R. Wasson, late U.S. Army, Civil 
Robert Henry Smith, of Scotland, Me- 


chanical Engineering; 


Engineering ; 
Edmund Naumann, Ph. D., of 
Germany, Geology and Mining; and three Japanese 
assistants, one in Civil Engineering, one in Geology, and 
the other in French. The course is of three years dur- 
ation, and, as it was recently established, there is this 
year only a first or junior class of six members. The 
studies prescribed are as follows:—First year, Higher 
Mathematics, Mechanics and Mechanism, Strength of 
Materials, Graphic Calculation, Land Surveying, Phys- 
ics and French; Second year, Thermodynamics, theo- 
retical and applied, Strength of Structures, Machine 
Drawing, Efficiency of Machines and lectures on Work- 
shop Practice, Railway Surveying and Construction, 
Geology, Physics and French; Third year, Lectures on 
Designing Engines, Practice in Engineering Designing 
and Estimating, Hydraulic Engineering, Geodesy, and 
Mining. It 1s probable that some modifications may be 
made in the studies as experience dictates, but the fac- 
ulty appear to have blocked out a list which will pretty 
effectually cover the ground. The degree given in this 
course is “* Gakujiutso Tokugioshi,” which, being trans- 
lated, means Bachelor of Science. 

The examination papers at tke close of the term in 
July, 1876, are added to the catalogue and enable one 
to judge of how thoroughly the subjects are gone into. 
For example, in Land Surveying the questions are as 
follows: 

“1, Explain the construction and mode of using the 
Surveyor’s Compass; also name some of its chief de- 
fects. 

2 Explain what is meant by the declination of the 
magnetic nee le, and describe some of the variations 
which this declination undergoes. 

3. Explain any two methods for obtaining the declin- 
ation and of determining a true meridian. 

4. Explain the construction and some of the principal 
uses of a table of latitudes and departures. 

5. Explain the construction of the Plane Table and 
its use in surveying. 





| for their instructors and appliances of instruction. Seven 


| these 


| why there should not be for a time as good openings for 





6. Describe the Emginees’s Level and its 


adjust- 



































































ments; the method of using it in the field, and of keep- 
, b t 


ing 


g the notes for general purposes 


7. In triangular surveying, explain the problem for 
reduction to the centre. 
oS 


Balance the work and find the area from the fol- 


lowing notes: Station 1, N. 35° E., 2.70; sta. 2, N. $3 
4° E., 1.29; sta. 3,S. §7° E., 2.22; sta. 4, S. 34° W 
3.55; sta. 5, N. 561° W., 3.23.” 


Che examinations in differential and intergral calculus, 


in mechanics, in strength of materials, etc. are up to 


1] 
about the same standard. The pupils are required to 
have a very creditable pecentage of marks on recitations 
and examinations in order to pass from one class to the 
next. In the model rooms they have or will soon ob- 
tain from England and America, tesiing machines of 
some three or four kinds, foundry patterns, models of 
parts of machinery, bridges, surveying instruments, 
slide and expansion valve mechanism, etc. 

It is evident that the Japanese government is thor- 
oughly alive to the benefits which will accrue to the 
nation from sound scientific training, and that they 


realize that they must at present look to other countries 


of the officers of instruction are from America, being 
Civil 
Chemical Physics, English Language and Law, Natural 


in Engineering, General Chemistry and 
History, Experimental Physics, and two in Mathemat- 
ics; a larger number than from any other country, 
excluding the Japanese assistants. 

It will be a number of years, probably, before the 
engineering wants of the nation can be supplied from 
this or other schools, as the extension of railways, canals, 
ways of communication, and schemes of water supply 
and drainage and all the various engineering works will 
call for skilled talent. 


still to take subordinate positions until they have con- 


The Japanese youth will have 
siderably enlarged their experience, and we see no reason 


American engineers in Japan, as there has been for 
English engineers in India, and a demand for our iron 
bridges and other constructions. The territory of Japan 
is limited, but the population is numerous, well advanced 
in civilization, and situated favorably for commerce and 


its kindred activities. 





TAUNTON WATER WORKS. 


The Taunton, Mass., Waterworks of which we made 
mention several months ago, have recently been com- 
pleted and tested, and the inhabitants of that city are 
rejoicing over the complete success of the improvement. 

The Holly System was adopted by the board of water 
Commissioners, and contracts for the construction of 
the pumping works were let to the Holly Manufacturing 
Co., of Lockport, N, Y., in July last; R. D. Wood and 
Co, of Philadelphia, being awarded the contract for fur- 
nishing and laying the necessary pipe, hydrants and 
stop gates. Oct. 31, the water was let in and has since 
been circulating through about 17 miles of street pipes 
The entire cost of the 
works complete has been about $203,00c. 


necessary for the city supply. 


The following is from the Boston Herald, of Dec. 3. 
and may be of interest to many of our readers : 


“The Holly system of water supply is, in brief, this 
The water for all purposes of use, including domestic 
and fire, is pumped directly from its source into the 
distributing pipes, and furnished to every locality, high 
or low in situation, in just such proportion as is called 
for. By automatic mechanical arrangement the supply 
is regulated to the demand, and should this demand 
become excessive, no matter to what degree or how sud- 
denly, it would receive immediate and favorable response. 
The supply being forced directly from the source into 
the pipes, and depending upon no gravitation from a 
higher to a lower plane to produce a current in them, 
no reservoirs or stand pipes are needed, and an enor- 
mous expense is thus cut off at the outset,—one which 
frequently discourages communities inclined to furnish 
themselves with water works, The peculiarity of being 
able to increase excessively the force of the circulation of 
the water in the pipes, renders this system of immense i 
value as a protective agent against fires. About 75 cities 
and towns are now supplied by the Holly system. 

Taunton has now a population of about 20,00. The 
contract with the Holly company provides that the lat- 
ter shall insure for the city’s use for one year 1,000,000 
gallons of water for every 24 hours, or at that rate, and 
give a duty of 40.000,000 foot pounds with 100 pounds 
of coal. This would require about 2100 pounds of coal 
for daily consumption should the full demand be made. 
The company also guarantee a duty of 65,000,000 foot ' 
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pounds, should the call for supply be 2,000,000 gallons | spection, which the old engineer buys with the price of 
They also bind themselves to endure cer- | 


in 24 hours. 
tain tests. The whole system of pipes has already been 
tested in accordance with their contract, by a pressure 
of 200 pounds to the square inch. This test resulted 
favorably. There were also stipulated certain fire tests 
by which, without hindering the domestic supply, fifteen 
streams of water were to be thrown simultaneously 


them to reach a perpendicular altitude of 100 feet. This 
will indicate the character of the tests. 
pressure actually used in the daily domestic supply at 
present is 40 pounds, 

The following is a description of the machinery: It 
consists of two complete and distinct sets, one which is 
a Holly compound pumping engine, having four double- 
acting pumps connected directly with four steam cyl- 
inders, and these four steam cylinders are so connected 
by means of rods and cranks that they will cause the 
pumps to take suction and discharge water at eight equal 
points in each revolution of the crank shaft. The cyl- 
inders are erected on an iron frame, arched in form, 
with the crank shaft placed on the top and the cylinders 
at the base. The steam cylinders are piped so as to 
operate on the compound principle, one being high pres- 
sure and others low pressure, or they may be quickly 
changed so as to operate them all on the high pressure 
principle, thereby giving largely increased power for 
throwing an unusual number of fire streams. The sec- 
ond set of engines and pumps, called the “reserve set,” 
consists of two Holly rotary pumps, driven by a high 
pressure horizontal steam engine. This set is designed 
only for fire protection, but may be used for ordinary 
water supply if found necessary. In fact, either set may 
be used for fire or domestic service, separately or togeth- 
er. It is also provided in the first set that one or more 
of the four pumps may be detached at any moment 
without interfering in the least with the others. The 
steam boilers are three in number, of the tubular variety, 
each five feet in diameter and sixteen feet long. One of 
these boilers will supply the ordinary demands for water, 
and it will be seldom that either the second or third 
will be required for any purposes. An ingenious piece 
of mechanism, called Holly’s patent automatic regulator, 
controls all this machinery, so as to preserve a uniform 
degree of water pressure throughout the city. It is op- 
erated by the pressure from the water mains, and any 
change of pressure, say one or more pounds, which 
would be caused by shutting off or drawing water from 
the pipes, moves a_ piston within a cylinder upward or 
downward, This movement operates upon a steam 
cut-off, so as to admit more or less steam to the engines, 
and increase or diminish the speed of the pumps. Thus 
by varying the speed of the engines and pumps the 
water pressure is maintained with great uniformity. 

THE TESTS, 

Three strokes of the fire alarm at 1:30 o'clock was 
the signal at the pumping station to put on the rotary 
engines alone. ‘The hose had been applied to three hy 
drants about City square, each hydrant thus having :wo 
strings, to which one-inch pipes were affixed. Six 
streams from these three hydrants shot at once into the 
air all to a perpendicular height of from 130 to 140 feet. 
‘fen minutes later the change was made from the ro- 
tary to the main engines without stopping the streams. 
No difference was perceptible. The columns of water 
passed over the highest buildings in that vicinity. At 
1:50 three strokes of the alam added four one-inch 
streams, on Main street. Ten one-inch streams were 
now flying heavenward, al. to be witnessed from a single 
standpoint and deluging entire blocks as they fell. At 
exactly 2 o'clock three strokes of the alarm was the sig- 
nal for adding five other one-inch streams on Main and 
Weir streets. Now fifteen one-inch streams were sim- 
ultaneously playing without the least perceptible change 
in perpendicular height since the opening of the six. By 
two strokes of the alarm at 2:10 the ordinary pressure 
was resumed, and the visible results were plainly seen in 
the volume ot water running down the gutters and the 
frozen deposit on the side walks. 


The contractors claim that for $600,000, they can do 
for New York city, and do it satisfactorily, what its gov 


ernment proposes to pay $2,000,000 for doing. 
>- 
HIAvING been favored with a reading of a letter, 


written by one of our leading mechanical engineers to 
a recent graduate of an eastern scientific institution, we 
‘ are tempted to extract some sentences which may be 
servicable to those of our readers who are as yet young 
in our profession. After remarking upon the way in 
which the subject of a Thesis was investigated, and 
congratulating its author upon the strength and matur- 
ity of the production, the writer goes on to say :— 

“ Thanks to educational advancement, you have been 
led, where your predecessors, of only a single generation, 
had to grope. Such a paper could scarcely have been 


written in my young days by a student,—certainly by 


no one with whom I was acquainted. My way to learn 
was chiefly by making mistakes, not only in construc- 
tion, but in reasoning. 
coveries have left the men of my day but little to rest 
upon of their early conclusions, and with much to 
retract. You start nearly where we are leaving off,— 
always abating the advantage of caution and circum- 








The ordinary | : ; 
an “| agement, of advice and of caution, to our young breth- 


| ren, but will postpone them until another time, 


{ 





Recent developments and dis- | 


| Opportunities as you have enjoyed. 


| with such advantages, if young America does not soon 
from five hydrants in different localities, each stream | 


from a nozzle one inch in diameter, and every one of | 


Se een 





the best years of his life. I do not believe you can ade- 
quately appreciate the advantage of such educational 
Your composition 
speaks much for the institution, but not more, I am 
glad to say, than I expected to hear, for I know of its 
thorough organization. And let me say finally, that, 


supercede old America, it will be, not from the want of 
power, but from lack of its proper use.” 


We have felt moved to add some words of encour- 





THE commissioners appointed to condemn the land 
for the Hudson River Tunnel, met on the 16th inst. 
Propositions were submitted to the Tunnel Cov., the 
salient features of which were that the Tunnel Co. must 
be responsible for all damages occasioned to the vroper- 
ty of other companies ; that it shall restore, if it aban- 
dons the work, everything to its primitive condition ; 
that the tunne] must be constructed in such a subtan- 
tial manner as to admit of the erection of buildings over 
it by the other companies if desired ; and that if the 
price of the land could not be agreed upon by the par- 
ties interested, the question should be decided by the 
commissioners. These conditions were immediately 
accepted by the Tunnel Co. Work on the tunnel will 
probably commence, Jan. Ist. 





WE are enabled to lay before our readers this week 
through the courtesy of the author, an abstract of the 
valuable paper read at the meeting of the American As- 
sociation at Buffalo, by Prof. John W. Langley, in which 
he shows that minute differences in the per cent. of car- 
bon contained in steel can be readily detected by the 
trained eye, on inspection of the fracture, and that, if 
engineers will once decide what per cent. of carbon is 
desirable in the metal they propose to use, to adapt it 
to the requirements of the position, the manufacturer 
will have no difficulty in supplying the needed grade. 
We refer all interested in the application of steel in en- 
gineering construction to the paper in another column, 
where some other important points are brought out, 

A brief paper in the Yournal of the American Society 
of Civil Engineers, for October, 1876, by W. Metcalf, 
C. E., on “Qualities of Iron and Steel,” refers to a por- 
tion of these analyses and results, but some very notice- 
able aditiona: facts will be found in the abstract we 
print to-day. 








THE Chesapeake and Ohio Canal Co. seems to be ag- 
gressive and evidently means to test the power of the 
railway company in competing for the coal traffic from 
the Cumberland basin. For the past year it has com- 
peted with the Baltimore and Ohio with more or less 
success on heavy freights to all competitive points, and 
with its late adoption of inclined planes and cradles in 
place of combined locks with heavy lifts, is able to re- 
duce materially the time and expense of lockage. The 
state of Maryland is interested in the property to the 
extent of $14,000,000; the canal extends to Cumber- 
land and it is extremely unfortunate that it was not ex- 
tended 25 miles farther into the mining regions. To 
overcome this feature which has left the canal at the 
mercy of the competing railways, it is about to build 
from the Cumberland basin a series of short lines of 
railway to the mines. One of these lines will extend 
up the valley of the Potomac two miles beyond Bloom- 
ington to the mouth of Laurel Run, and will undoubt- 
edly be built during the coming year. The state of 
Maryland is not likely to commit the blunder of Penn- 
sylvania whereby that state’s interest of $30,000,000 was 
sold to the Pennsylvania Railway Company for $6,000,- 
ooo, which company to this day operates the canal from 
Huntington eastward. It has been remarked, ‘‘the 
railroad company finds it more economical to haul its 
own coal and freight by the canal, but other peoples’ 
freight they put on rails and charge accordingly.” 





Correspondence. 


Editor ENGINEERING NEWS: 

Dear Str.—I read in your issue of gth inst., an article 
on the “Divining Rod”; the facts are, and have been well 
known for years among the farmers and others through- 
out New England. I remember when a boy 22 years 
ago and living in Cambridge Mass. my uncle desired a 
new well dug on his place and sent for a farmer a short 
distance off, to come and select the spot; he used the 


fork described in your article, cut from the witch hazel, 
and by its inclination determined the spot, sunk the well 
and got good water and plenty of it; the willow, and 
cherry I was informed would indicate equally as well, 
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New York, Dec, 13, 1876. SUBSCRIBER, 





Editor ENGINEERING NEws : 


Sik — In reply to your letter of the 5th instant, re- 


questing the rulings of this office in regard to disputed 
boundaries and the subdivision of sections, I have to say 
as follows: 


In regard to disputes arising between purchasers of 


Government lands, as to the proper location of their re- 
spective boundaries, this office can act only in an advis- 
ory manner and before expressing an opinion in such a 
matter, a particular case must be cited referring to 
township, range and section of the public surveys, 


Under the provisions of the act of Congress approved 


February 11, 1805, the course to be pursued in the sub- 
division of sections is to run straight lines from the 
established quarter section corners—U. S. surveys—to 
the opposite corresponding corners and the point of 
intersection of lines so run. will be the corner common 
to the several quarter sections, or, in other words, the 
legal centre of the section. , 


In the subdivision of fractional sections, where no op- 


posite corresponding corners have been or can be fixed, 
the subdivision lines should be ascertained by running 
from the established corners, due north, south, east or 
west lines, as the case may be, to the water-course, 
Indian boundary line, or other external boundary of 
such fractional section. 


The law pre-supposes the section lines surveyed and 


marked in the field by the U.S. Deputy Surveyors, to 
be uue north and south, or east and west lines, but in 
actual experience this is not always the case; hence, in 
order to carry out the spirit of the law, it will be neces- 
sary, in running subdivisional lines through fractional 
sections, to adopt mean courses where the section lines 
are not due lives, or to run the subdivison line parallel 
to the section line where there is no opposite section line. 


Upon the lines closing on the north and west bound- 


aries of a township, the quarter section corners are es- 


tablished by the U.S. Deputy Surveyors, at precisely 


forty chains to the north or west of the last interior 
section corner and the excess or deficiency in the meas- 
urement is thrown on the outer tier of lots, as per act 
of Congress, approved May 10, 1800. 


In the subdivision of quarter-sections the quarter 


quarter corners are to be placed at points equidistant 


between the section and quarter-section corners and be- 
tween the quarter corners and the common centre of 
the section except on the last half-mile of the lines clos- 
ing on the north or west boundaries of a township, 
where they should be placed at twenty chains (original 
measurement) to the north or west of the quarter section 
corner. 

The subdivision lines of fractional quarter sections 
should be run from points on the section lines intermed- 
iate between the section and quarter section corners, due 
north, south, east or west to the lake, water-course or 
reservation, which renders such tracts fractional. 

When there are double sets of section corners on 
township and range lines, the quarter corners for the 
ections south and east of the lines, are not establisheds 
in the field by the United States surveyors, but in sub- 
dividing such sections, said quarter corners should be 
so placed as to suit the calculations of the areas of the 
sections adjoining the township boundaries,as expressed 
upon the official plat, adopting a proportional measure- 
ment where the present measurement of the north or 
west boundaries of the sections differs from the distance 
stated on the field notes of the original survey. 

Very Respectfully, 
J. A. WILLIAMSON. Com'r. 

WASHINGTON, D.C, Dec. 11, 1876. 


Editor ENGINEERING News,—In your issue of Nov. 
18th, your correspondent Elhot C. Clarke says:—‘*Kirk- 
wood for instance modifies Prony’s formula from 


6 
Disch. = 38.08 Vv rt to 38.08 Vv ot 


Will you please inform me where this modification of 
the formula is to be found and his reasoning for the 
change. J. NELSON Tubss. 

Chf. Eng. Rochester Water Works, 

RoOcHESTER N. Y. Dec. 16, 1876, 
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THE PUBLISHER'S CREETINC. 








Twelve months have passed rapidly away since we | 
ventured upon the expensive and decidedly hazardous 
experiment of establishing a first-class American en- 
gineering journal. How we have succeeded we leave | 
each reader to judge for himself, and to assist him in 
making up his mind we refer him to the table of con- 
tents which accompanies this number, and then ask 
him to consider the continued depression of business | 


among all the classes from whom our patronage had to 
be derived; our own inexperience in journalism; the 


lack of literary co-operation of engincers and archi- | 
tects; the difficulty of obtaining the kinds of informa- 
tion we needed most, and the ever-present drawback of 
being new in the business, and consequently, in the 


opinion of the cautious ones of the community, in | 


danger of collapsing at any moment, to their serious 


loss > 


as well as any class journal] in the country, and that, to 


all appearances, the interests of the civif engineering | 


profession promises to be as ably subserved as those of 
any other profession or business in the land. 


To us the year has been one of satisfaction. We 


haven't made any money, and we didn’t expect to; but } 


we have awakened a genu ne interest among certain 
classes wh ch we think will be made manifest during the 
coming season, to the benefit of our subscribers,—and 
to the publisher,—and therefore we will commence our 
new volume with unabated enthusiasm and with strong- 
er purpose to do still better than we have done in the 
past. 

We confess that we feel especially encouraged to do 
our best for the patrons of ENGINEERING News, for, 
with only a very rare exception, they are a class with 
whom it has been a pleasure to dobusiness. Prompt in 
the payment of subscriptions and adveftisements, en- 
thusiastic in words of encouragement, and dilatory only 
in communicating intelligence, (which, we suppose, ar ses 
from the innate bashfulness of the profess on, or dread 
of seeing their thoughts in print), we have recogni-ed 
in each patron a personal friend, and as such have en- 
deavored to serve him. We have now a constituency 
extending to the remotest corners of this continent ; 
our paper is on file in the principal cities of Europe, 
and among its subscribers are several of the leading 
engineers of that country, and wherever it is read it has 
given satisfaction so far as we have been able to learn. 

We now, at the beginning of another volume, earn- 
estly solicit the co-operation of all who have journeyed 
with us during the past year, and also of those who have 
held back, afraid either to risk a subscription, or careless 
and indifferent about the success of an enterprise which 
cannot but be of actual pecuniary value to every am- 
bitious member of the profession which it represents. 
It is fair to presume that the coming volume will be an 
improvement on its predecessor. We have gained a 
larger experience; we have a better organization for 
collecting infprmation; the leading engineers of the 
country are becoming int-rested, and subjects of great 
interest and value are certain to be discussed in our 
columns; we are now publishing an exhaustive treatise 
on a subject of vital importance to the entire commu- 
nity, which undoubtedly will be liberally discussed be- 
fore we are dong with it; and we are negotiating for 
original papers on American bridge construction; on the 
water supply of cities and towns; on railway construc- 
tion and economy, and on steam engineering ; which of 
themselves are each sufficient for a whole year's con- 
sideration, but, brought together in one volume, giving 
the latest information by educated practical men, and 
carefully illustrated as they will be cannot fail to con- 
stitute a most valuable compendium of engineering 
information which no member of the profession can 
afford to be without. 


We think we are safe in saying that we are getting | 


into more cordial relations with the several engineering 
societies of the Union, and that we will be able to pub- 
lish more frequent and detailed reports of meetings, and 
also give to our readers the benefit of the most valuable 
of the papers read at those meetings, with the discussion 
thereon. Our contract with the Civil Engineers’ Club 
of the Northwest has already been renewed, and we 
hope to make similar arrangements with some of the 
others. Our aim is to increase the influence of the pro- 
fession, to raise the standard of its qualifications, to 


and we think that the most prejudiced mind can- | 
not but admit that ENGINEERING NEWS has succeeded | 


ENGINEERING NEWS. 


increase its pecuniary compensation, and in every pos- 


| sible way to give it its proper rank as the foremost of 


the learned professions,—the rank to which it is en- 
titled by reason of its genuine us fulness to the whole 
world. 

There is another very important department of our 
paper, the proper treatment of which has almost baffled 


| our best attempts, but which we propose to develop as 


fully as any single individual, with the experience of a 
years failures, can hope todo. We refer to the subject 


of contracting, upon which we have spent a large 


} amount of money and time with but indifferent success. 


It has necessitated an immense exchange list, and an 
extensive correspondence, but owing to the short time 
that notices of “proposals to let” are allowed to run, 
(very few being more than one week) and to the fact 
that publicity is objectionable to local parties, compara- 
| tively scanty information is obtainable. We hope, how- 
ever, during the coming year to organize so extensive a 
| correspondence throughout the entire country that the 
| very earliest information of all important contracts to 
be let, will be conveyed to us in time for private com- 
munication, or for publication in our regular issue, or in 


| extras issued to interested parties. We hope therefore 


that our numerous patrons who are interested in this 


oO 


department of our journal will feei that we are g 


oing to 


do our “‘level best” for them. 


The foregoing are a few of the considerations which 
we desire to urge upon those who have either been 
reading their own or somebody's else ENGINEERING 
NEws, and we hope that not one of the former will 
drop out of our list of subscribers, and that every one 
of the latter will fall into rank, and help. Do not let 
the only weekly engineering newspaper in America lack 
for a generous support, but with a genuine esprit du 


corps see to it that it is encouraged to be a fitting repre- 
sentative of the noblest of the professions. 
To all our readers, whether they stay with us or not, 


we wish a Happy New Year, with a speedy return to 
the ‘‘hetter days” which are, even now, sure not to be 
far away. 





BETTER MEANS OF EXIT FROM PUBLIC 
BUILDINGS, 





The public seem to have been thoroughly aroused, by 
the late horrible disaster at Brooklyn, to the necessity 
of better securing audiences in our large public buildings 
| against the dangers which attend upon a fire or a panic. 
A good deal of vigilance has been displayed by the 
officials of this country in the way of inspection, but it 
has bee. remarked that there is a strange unanimity in 





their reports, to the effect that the provisions for egress, 
in the places examined, are adequate. If this is correct 


we are much better off than we supposed; but we are 


inclined to think that such statements may come from a | 


lack of consideration of all the necessities of the case, 


or possibly, as has been hinted, in some cities, from a | 


formal examination and complimentary reports. 

In order that rules for the proper provision of brick 
walls, ample doors, wide halls and stairways, fire-proof 
construction, iron curtains, water pipes, hose, etc., shall 


be obeyed, heavy penalties for failure to obey, and a | 


stringent supervision by building inspectors, are needed. 
Our architects are competent and willing to make de- 
signs which shall efficiently carry out these plans, but 
they will be met by the desire for economizing in first 
cost by the builders, unless it is made by law too expen- 
sive for them to attempt to save in this way. 


In other countries we sometimes see the advantage | 


of what is called a paternal government, in the satisfac. 
tory way ingwhich the public welfare is looked after, in 


a makeshift The 
Lord Chamberlain of England, for instance, the offi- 


No temporizing policy is wanted. 


rules concerning facilities of exit from places of public 
amusement will be prosecuted with the utmost rigor. 


What is thought on this subject by a man of the most 
extensive experience is best stated in an extract from the 
Bosto« Transcript with which we close: 


FIREMAN, 


| within the present year an exhaustive practical treatise 
on fires in theatres, in which he indicates the principal 
| points of safety and danger in those places. He de- 





spite of what private interests may think will answer as | 


cer who has special supervision of the theatres, has | 
notified the theatrical managers that all violations of the | 


PRECAUTIONS IN THEATRES.—VIEWS OF A LONDON | 


Mr. Shaw, of the London Fire Brigade, has published | 
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oe 


clares that such a manner of constructing a theatre as 
requires entering and leaving the auditorium by a pas- 
sage or set of passages through other buildings, and not 
direct from the street, ‘tis one so obviously dangerous 
in the extreme that it must be a subject of wonder how 
it can ever have been permitted in any country making 
even the pretense of superintending the care of its in- 
habitants.” In one country abroad thirteen feet is the 
minimum distance allowed between the walls of a thea- 
tre and those of the nearest buildings, and it is spec- 
ially laid down that the intermediate space must | 
open. 

One point on which this veteran fireman lays much 
stress is that the risks of the several parts of a building 
should be separated as much as possible by strong inter- 
nal walls, and the fact that in a theatre there are some 
parts which cannot be closed off from one anether, as 
for instance the and the auditorium, what 
““makes the danger of such places inseparable from 
their very existance Mr. Shaw would have the author- 
ities msist on heavy walls up to and surrounding the 
great opening of the proscenium which should invaria- 
bly be provided with a metal curtain supported and 
worked by steel or iron chains. Such curtains have been 


e 


Stage 1s 


tried, and whatever fault may have been found with 
them by managers, it is evident that in the Brooklyn 
catastrophe they would have done some good, consider- 


ing that the majority of the victims have been found to 
have been burned rather than trampled to death. Sub- 
divisions of the theatre and the audience, avoidance of 
steeply inclined exits or sharp corners in them (except 
in case of stairways, where a square corner breaks the 
pressure from above in a panic), licensing and marking 
of each part of the auditorium to contain so many _per- 
sons, and no more, and some fixed proportion of the 
number of exits to the number of persons admitted— 
these are some of the principal points suggested by Mr. 
Shaw. 





SPECIALLY FOR LAND SURVEYORS. 


For several months so little space has been given in 
our columns to the consideration of questions of land 
surveying that some of our friends in that department 
of the profession feel that they have good reason to make 


objections and some even to discontinue taking the 


paper tor another year. We cannot do more than put 
the table of contents in evidence of what has been 
said upon surveying subjects within the year, and an 
examination of that will reveal the fact that there has 
been more written than at first sight may appear. We 


have no excuses to make, however. We started out with 
a surveyor’s paper and for two years labored faithtully 
We printed 
large extra editions of numbers which we considered of 


in the attempt to gain a subscription list. 


special interest to surveyors, and sent them to nearly 
every county in the western land states ; we went through 
the whole list several times with circulars, and employed 
every device we knew of to induce the western land 
surveyors to subscribe for a paper devoted to their in- 


terests, going so far as to place the price of our second 
volume at a nominal figure so as to conform to the pres- 
sure of the hard times. 


We got a good deal more than 
| our labor for our pains, but that “good deal” was an in- 

debtedness that had to be paid off from other resources 
| than the proceeds of the paper. Publishing a survey- 
The 
| profession is a poor one and only a very few of its mem- 

bers care to read anything; there is no business patron- 


or’s paper was an up-hill business all the time. 


age worth solicitation and we could not induce an 
advertising solicitor to look at the paper, and we couldn't 
| come within a rod of any business man to solicit his 
advertising patronage. After Gurley has supplied them 
with a compass and Gunter’s chain, and they have got 
a few dollars worth of cheap instruments, what more 
do they ever buy? And the same objection met us in 
starting out with our weekly. A mathematical column, 
and a diagram of a section with a half page of matter 
on surveying were sufficient to bar us out most effectu- 
| ally from business men. 


So we had to drop the subject 


for the time being or give up publishing our journal 
| altogether. And that is why we “have departed from 
the original scope of the paper,” and if any other per- 
son is ambitious of publishing a journal for surveyors 
only, we hope he will succeed. 

But after all, ENGINEERING NEwS was the first and 


only publication that ever noticed this class, and during 


the past year they have not been entirely neglected. 
| Moreover we believe we have a large proportion of the 
most intelligent surveyors in the country on our list and 
| it is not our intention to ignore them. Almost every 


engineer is interested to a certain extent in common 


surveying, and there are many interesting problems in 
connection with the practice of a city surveyor which 
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we hope to give to our readers within the ensuing year. 7. There is less rain, fog, and thick haze, and more 
| clear weather in this vicinity than all points to the 
northward, and the entrance is less difficult to make 


At the same time we think that every ambitious sur- 
veyor should endeavor to get beyond the alphabet of 


his profession, and after he has settled upon how Ae is | 


going to determine the center of a section, he may find 
it to his future advantage to be able to run a transit or 
a level, to lay out a railroad curve, set grade stakes and 
calculate the contents of a cutting or a» embankment; 
be able to give an intelligent opinion as to the location 
and construction of a public highway and to design and 
superintend the construction of a highway bridge; and 
in this way develop into a civil engineer. And in pur- 
suance of this object we do not know of a more efficient 
method of gaining a theoretical knowledge, except by 
attending an engineering class, than by the weekly 
study of ENGINEERING News. We would say, there- 
fore, to the dissatisfied ones of our surveying brethren 
that the way to get information on the subjects of inter- 
est to them is not to discontinue taking the only journal 
that ever mentions them at all, but to give it a heartier 
support than ever and by becoming its liberal supporters 
the attention that 


merit would have to be accorded 


them. 





SAN DIECO HARBOR. 





In contemplation of the not distant completion of the 
Texas Pacific Railway, the San Diego Union gives an 
interesting article on the harbor of San Diego, an ab- 
stract of which may be of interest. We notice in this 
connexion that the surveys from Ft. Yuma west to San 
Diego are about completed and the early construction 
of that portion of the line assured. 

Prof. Davison of the U.S.C.S., in charge of the 
Pacific Coast, in reply to a letter from the San Diego 
Chamber of Commerce says :— 

My opinion, founded upon personal examination, and 
upon study of the Coast Survey Charts, has been on 
record in the “California Coast Pilot,” published by the 
U.S. Coast Survey, forthe last fourteen years, and I 
have had no reason tochange itin the different editions. 


before answering your direct questions, I extract. the | 
that of San | 


general opinion referred to: “ Next to 
Francisco, 20 harbor on the Pacific Coast of the United 
States approximates in excellence the Bay of San Diego. 
It is readily ‘distinguised, easily approached, and a 
depth of twenty-two feet carried over the bar.” This 
depth is at the average of lowest low waters. 

In reply to the direct questions he says :— 


1. There is a depth of twenty-two feet of water on the 
bar at the mean of the Jowest low waters. The aver- 


age rise and fall of the tides is three and seven-tenths | 


feet. The average rise and fall of “ spring tides” 
hive feet; the average rise and fall of ‘ neap tides” is 
two and three-tenths feet, The width of the channel 
over the bar carrying the foregoing depth is six hundred 
yards. ‘The distance across the bar is between one and 
two hundred yards. 


is 


coast. OnSan Francisco bar there is a depth of 54% 


fathoms; on Humboldt bar generally over 3 fathoms, | 


but sometimes not over 15 feet; on the Umpqua bar 12 
to 13 feet; on Coos Bay bar 7 to 12 feet; on Columbia 
River bar 4% fathoms; 
fathoms. 
Franciseo , and although the Columbia River bar has 
more water than thatof San Diego its advantages are 
partially counteracted by the heavier swell and greater 
difficulty of running in by the land marks. 

3. The depth of water on San Diego bar compares 
favorably with the depth on the entrances to Atlantic 
harbors, Boston has about 18 feet; New York, 23% 
feet; Philadelphia, 1814 feet; Charlestcn, Mobile and 
New Orleans, less than 18 feet. 

There is a noteworthy fact in relation to the depth of 
water on the bar of San Diego Bay: a comparison of 
the surveys of Dalrymple in 1782, and Vancouver in 
1793, and the last U.S. 
shows no change to have taken place since the former 
date, 

4. The bottom is uniformly good. Mo rocks have 
been discovered in the Bay or approaches. The position 
of San Diego Bay with relation to the coast, and of the 
bar with relation to Point Loma is such that there is 
rarely much swell on the bar; in Summer there are not 
many days of heavy southeast weather. As a rule, 
there.is less swell on this bar than on any other bar on 
the Pacific Coast, 7 
I consider the approaches, the channel, and the 


5. 


facilities for entering and leaving, good, at all ordinary | 


seasons, for all vessels not drawing over twenty feet of 


watcr; and at high water, for vessels drawing twenty- | 


two feet. 


6. Large vessels can go about seven miles (geograph- | 


ical) up the Bay—reckoning from Ballast Point—with 
an average width of channel of eight hundred yards be- 
tween the four fathom lines, at dow water. This indi- 


cates a sufficient capacity to accommodate the wants of | information has one gained, etc. 
a large commerce, 


It compares very favorably with other bars on this | 


on Shoalwater Bay bar 4% | 
All these change much, except that of San | 


Coast Survey examinations, | 
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and enter on that account. 

Admiral Rogers in 1870 said, “ that San Diego har- 
bor was amply capacious to accomodate twice the pres- 
ent commerce of the Pacific Coast.” 

These remarks have been called out by the interest 
some parties seem to take in disparaging San Diego 
harbor, and lauding the harbor of Guaymas on the Gulf 
of California, in the hope of deflecting the Texas 
Pacific to the latter point. It is quite true that Guay- 
mas is nearly 200 miles nearer eastern points than San 
Diego, but is unfavorably situated in regard to Pacific 
coast and foreign commerce, and has the additional dis- 
advantage of lying in Mexican territory, although a line 
of easier gradients could be constructed thereto. 

The harbor of Guaymas, according to Gen. Palmer of 
the 35th Parallel, Pacific Railway Survey, ‘‘is not large 
enough ; posessing an area of only one-half square mile 
of water over 4 fathoms in depth.” 

No remarks would seem necessary on this point, had 
not Central Pacific interests seemed to constantly oppose 
and misrepresent San Diego as a railway terminal. 
Latterly they have taken the “bull by the horns” and we 
premise, that when the Texas Pacific or Southern Pacific 
is completed, the western division of the line will be 
found under the same control as the Central Pacific. 





WATCHMAKING BY MACHINERY IN 
AMERICA. 


An address, extremely interesting to all Americans, 
and flattering to our confidence in the adaptation of 
machinery to the performance of accurate and deli- 
cate work, was made, on November 14, at la Chaux-de- 
Fonds, by M. Edouard Favre-Perret, a member: of the 
International Jury or Watches of the Exhibition at 
Philadelphia, on the situation of the Industry of Watch- 
making in the United States. 

He appears to be distinctly impressed with the per- 
fection to which the manufacture has been brought, and 
the hoplessness of there being any demand for Swiss 


watches in this country. He traces the rapid increase 
in the production by the American Watch Company, at 


Waltham, Mass., from 15,000 in 1860 to 250,000 in 


1875; he refers also in complimentary terms to the fac- 
tory at Elgin, Illinois; he comments upon the extreme 
accuracy which has been reached by the use of machin- 
ery, so that, even by postal card order, a missing or 
| injured part in a watch may be replaced with certainty; 
| he shows how little adjustment and regulation the com- 
pleted watch requires, and finally, what is a natural 
consequence of this method of production, draws atten- 


keepers can be profitably put upon the market. Not 
| only have the Swiss, as he thinks, lost completely the 
American market, but also our manufacturers are already 
pushing their sales in European countries, where even 
those few, who were really informed as to the progress 
which had been made in this country, believed that their 
business was secure. He calls the earnest attention of 
his brother craftsmen to this matter as of vital import- 





ance, but does not appear able to suggest a remedy. 
Although he thinks that they have no fear of competi- 
tion in the more complicated varieties of watches, per- 
haps, under the spur of a sufficient demand for such 
grades, he may see new developments in this direction. 
To quote his words :—‘ It has been said, and it has 
been complaccutly repeated, that the Americans do not 
make the entire watch, and that they are dependent 
upon Switzerland for several parts of the watch. This 
is a mistake. The Waltham Company make the entire 
| watch—from the first screw to the case and dial. It 
| would even be difficult for them to use our products, so 
great is the regularity, so minute the precision with 
which their machines work. They arrive at the regula- 
tion of the watch—so to say—without having seen it. 
When the watch is given to the adjuster, the foreman 
| delivers to him the corresponding hairspring, and the 
| watch is regulated.” 
| The Engtneer some weeks ago contained an editorial 
depreciating and finding fault with the Centennial Ex- 
| hibition, The article was a bad specimen of British 
| growl. The closing inquiry was, if we recollect aright, 
what good has the exhibition been to any one, what 





| 


| satisfactory reply to the article, and we might point to 





tion to the lowness of price at which reliable time- | 


Engineering gave a 


the statements of M. Favre-Perret, as confirming their 
judgment of its utility. In labor-saving and novel 
machinery we have always considered that the inventive 
Yankee mind came out strongest. As to how other 
nations have profited by such contrivances of ours, we 
remember a parallel case where our method of making 
arms was found superior, and a full set of gun machin- 
ery to produce weapons with exact and interchangable 
parts was made in this country for the English gov- 
ernment. 





THE DETROIT TUNNEL. 





This subject is again called to our attention by an 
article in the Detroit Post of the 24th inst. 

We alluded to it at some length in our issue of July 
Ist, and again on July 22d, and hope our readers will 
not consider it needless repetition to refer to what we 
then saiu. 

On July 1st we spoke of the bad faith with which the 
railway companies treated the tunnel project, inaugura- 
ted some three years since. and then so far advanced as 
to demonstrate its feasibility in an engineering point of 
view ; and of the policy of the railway companies in 
giving out the impracticability of the tunnel scheme 
and ever since strenuously advocating the construction 
of a low bridge. 

At that time considerable interest was manifested by 
the citizens of Detroit in regard to a tunnel as opposed 
to a bridge, and many plans, including the carrying out 
of the original tunnei design, and the subsequent and 
most excellent plan of D. Farrand Henry, Engineer of 
Detroit Water-works, were reconsidered. At the same 
time, Gen. W. Sooy Smith, a prominent and well 
known engineer, whose specialty has been largely the 
| sinking of deep foundations by the pneumatic process, 

and to whom the chief development of that process in 
this country is due, addressed a communication to the 
Common Council of Detroit, and entered into negotia- 
tions with a committee of the council appointed for 


; that purpose. 


The following extract from a letter to 
| 
' 


the committee explains his nroposition : 

“Tf the committee of the Common Council appointed 
to look into my plan and proposal for building a tunnel 
| so desire, I will visit Detroit and confer with them on 
} the subject. My plan has never been explained to any 
one, and I will make the proposal in such shape as to 
make such explanation unnecessary except as to the 
! final result, which shall be a tunnel under the Detroit 

River at any point that may be found best at or near 
the city of Detroit, which shall be of sufficient capacity 
and unquestionable strength and durability. A reason- 
able price (to be agreed upon in the beginning) to be 
paid me only when the work is completed and ready for 
use. I will furnish bonds in the full amount of the price 
fixed for the faithful performance of the work, and | 
. don't think the cost of the tunnel will much exceed that 
of a first-class double-track bridge. I am willing to 
submit my plans confidentially to a board consisting of 
say five of the ablest engineers in the United States, 
such board to be nominated by the American Society of 
Civil Engineers.” 

This proposition which was afterwards reinforced by 
a conference, was very favorably received and as a re- 
sult we noticed [in our issue of July 22nd] that a new 
| committee had been appointed, consisting of the mayor, 
comptroller, five alderman and five prominent citizens, 
to confer with the railway companies and interest them 
in the project. These conferences have not been en- 
tirely satisfactory, resulting in what might be called a 
“stand-off.” 

The present revival of interest in the subject is due 
largely to the recent unprecedented cold snap which 
blockaded the river quite completely for nearly a week, 
rendering “the absolute necessity” of some more eco- 
nomical and reliable method of crossing very apparent. 
Great trouble and inconvenience has resulted to the 
passenger traffic, and the accumulation of freight on 
either side has been annoying and embarassing in the 
extreme. Although the trouble is greater than usual it 
is well described in our issue of July 22nd : 

About 630 cars per day cross the river at Detroit, 
the transfer being effected by three ferry boats which 
are frequently in arrears. This is particularly so in the 
winter season when the boats are not only obliged, 
oftentimes, to cut their way through solid ice, but the 
ferry slips in the absence of the boat, are frequently 
filled with pack-ice to a depth of eight or ten feet, 

In the same article we also spoke of thy prospect 
and the arguments for the construction of a tunnel at 
or near Amherstberg in the interest of the Canada 
Southern Railway, of the effect said tunnel would have 
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on Detroit and the prospect of its not being built, at 
least for many years provided it was forestalled by one | 
at Detroit. 

Premising that the reader is already sufficiently ac- 
quainted with the status of affairs up to the present 
time we return to the Pos?’s article. 

It says this in favor of the tunnel project,—“ that all 
parties can be united upon it, while the bridge project 
provokes active and determined opposition ;” that “ the 
engineers have settled it that a tunnel, even upon the 
plan already begun, is perfectly feasible ;” and that ‘‘the 
parties who had charge of that-work persist in declar- 
ing their belief that it can be completed within the es- | 
timate, which was $2,650,000." After referring to the 
affection of the citizens for the original project it says | 
that there may be some other plan,—‘* which would be 
cheaper and serve the purpose equally well.” 


“ The tunnel proposed by Gen. W. Sooy Smith has | 
never been critically examined by the engineers. The 
proposition which he made was as fair as could be de- 
sired. He pledged himself to secure the approval both | 
of his scheme and his estimates of cost from a board of 
the best engineers of the .ountry, and then to furnish | 
his own capital and complete the work, provided he 
was given a guaranty that the tunnel would be taken 
off his hands at cost when it was completed and in run- 
ning order. In private letters to citizens he has prac- | 
tically renewed the offer, saying that he had not much 
doubt that he could still command the capital with 
which to build the tunnel.” 


It states that the committee, appointed during the 
summer, will at once take active measures, looking to 
the early inauguration of the enterprise, and ends with 
the usual peroration to good citizens of the metropolis 
and of the state of Michigan, 

We have this much interest in the project ;—-we desire | 
to see a tunnel in place of a bridge, the construction of 
a bridge being a great public misfortune. The tunnel 
is entirely feasible, it is everywhere recognized as a 
great desideratum, and we believe the plan of Gen. 
Smith the cheapest yet proposed and the most desirable | 
when completed; more desirable than any other for its 
shortness, and lighter gradients. 


} 
| 
| 
| 
j 
} 
} 
} 
' 
' 





Again it is of para- | 
mount interest to the people of Detroit and the railway 
companies because they are to assume no risk in its 
construction, provide no capital until completed, and | 
then not unless it is completed to their satisfaction, and | 
the cost to be not much, if any greater than that of a 
good bridge. 
We understand that the joint committee of citizens 
and ‘‘city fathers” will meet this week (we write on | 
Wednesday) when Gen. Smith will renew his proposi- | 
tion, the English capitalists, who are to furnish the | 
money to build the tunnel provided his plans are adopt- | 
ed, having given him additional assurances. 
Acquainted as we are with the works of Gen. Smith, | 
and his abi ity to cope with the difficulties attending the | 
founding of structures in deep water and on bad bot- 
toms, we cannot but advise the committee to consider well 








i iti itting his plans to the most rigorous ee : 
his proposition, submitting a aha» | and we are of opinion that this enlargement of section 


examination before a board of eminent engineers and | 


satisfy themselves in every respect of their feasibility. 


favorably his eminently fair and to them advantageous 


proposition, and we hope, and it looks so now, that the | 
solution of this long-standing problem will not be long | 


deferred. 





REPORT OF THE COMMISSION ON THE 
MISSISSIPPI JETTIES. 


We have received the report ot the commission on | 


the works for the improvement of the South Pass of 
the Mississippi River. This commission consisted of 
J. G. Barnard, Col. of Engineers, H. G. Wright, Lieut. 
Col. of Engineers, and B. S. Alexander, Lieut. Col. of 
Engineers, and was appointed by the Secretary of War 
on November 2d, 1876, with instructions to proceed to 
New Orleans to report upon certain questions in the 
main as follows: 

First, Is the shoal at the head of the South Pass a 
part of the main Mississippi river, and is Capt. Eads 
entitled to the first payment of half a million dollars 
when a 20 ft. channel is obtained exclusive of this shoal ? 


Second, What depth and width of channel is it desir- | 


able to obtain through this shoal? Zhird, What is 


your interpretation of the words “average flood tide ?"— 
the secretary here refers to the decision of the 
Engineers from which Captain Eads has appealed. 
Fourth, your opinion in regard to the materials, work- 


—— 


Congress. 


| width than that contemplated by the act. 


. . . . | 
The committee we believe are inclined to consider | 


ENGINEERING NEWS. 


manship, etc., of the jetties, and whether the work is 
being constructed according to the spirit of the act of 
Fifth, Any general suggestions which will 
assist the Secretary of War in the performance of his 
duties. 

The commission proceeded to New Orleans and ex- 
amined the works and reported from that place on Nov. 
19th. They replied seriatim to the questions of the 
Secretary as follows: First, the shoal is common to 
the three passes, but the channel through this shoal, 
which has been had or is to be had, is a part of South 
Pass, which construction they believe to be in harmony 
with the views of the commission of 1374, and that the 
United States is under obligations to pay when a chan- 
nel 20 ft. deep and 200 ft. wide is obtained ‘ between 
the South Pass of the Mississippi river and the Gulf of 
Mexico.” Second, Section 4 of the act demands a nav- 
igable depth through this pass, *‘ and of course through 
this shoal,” of 20 ft. within thirty months, and an addi- 
tional depth of 2 ft. per year until 26 ft. shall be secured. 
These depths are deemed satisfactery and are fairly 
equivalent to the greater depths demanded for the “wide 
and deep channel connecting the Pass with the Gulf of 
Mexico.” All the demands of commerce will be satis- 
fied for a time by a channel through the shoal of less 
This would 
require a bottom width of 200 ft. which “is somewhat 
greater than is mow” [italics our own] “to be found in 
reaches of considerable length in the body of the South 
Pass itself, below Grand Bayou.” This is “ recom- 
mended asa desirable width to be secured.” Third, 
they consider the principle advanced by Gen. Comstock, 


| and endorsed by the Chief of Engineers, that “the mean 


of the high waters of the rivers at this place (the head of 
the Pass), taken from one or more lunations when the 
river is at what is known as its low stage” be the “‘meas- 
ure of depths prescribed,” and that Gen. Comstock’s 
provisional zero be revised in accordance with this prin- 
ciple. They recommend that, as the zeroat the Gulf 
end “‘is so nearly correct,” it be not altered as it would 
involve confusion in the comparison of future sound- 
ings. Fourth, they “find that in general plan the jet- 
ties of Mr. Eads correspond substantially with those 
designed by the board” (of 1873). 
that this design was not obligatory, being largely ten- 
tative. 
well. inferior to 
those of the Dutch,” and much less stone has been used 


The jetties, except near the ends, have resisted 
The mattresses “aredenoted much 
in sinking them than would have been used by govern- 
ment engineers, working under appropriation. Still 
they believe “that the work is being constructed essen- 
tially according to ‘the spirit of the act.” They deem 
‘an enlargement of section and a larger application of 
Stone to be essential to security,” at the outer ends. 
Fifth ; they believe that “not only an enlargement of 
section, but a larger application of stone to be essential 
to the security of the jetties, their sea ends especially, 


and consolidation throughout, by the application of 
stone should be undertaken at once, and a reasonable 
progress therein be made the condition of the second 
and all future payments.” ‘The present works at the 
head of the Pass are mostly of a tentative and temporary 
character, and as their proper positions are determin- 


| ed, should be replaced by substantial and permanent 
| structures, to be completed before final payment is 


made.” 

From the report of the Secretary of War, we learn 
that on Aug. 7, the maximum draught which could be 
taken through the channel between the jetties on that 
date was 19.8 ft., and over the shoal at the head of the 
Pass 13% feet. A telegram from Gen. Comstock bear- 
ing date Nov. 18, states that a draught of 20.3 ft. could 
then be carried through between the jetties but that for 
over 2000 ft. of its length this channel is not 200 ft. 
wide ; and that at the head of the Pass there is a chan- 
nel from 30 to go ft. wide through which 18% ft. can be 
taken. He refers to the report of the commision, 
outlined above, and expresses it as their opinion that 
| “unless Eads and his associates secure a depth of twen- 
| ty feet entirely through the pass, before the 3d of Sep- 
| tember, 1877, Congress may revoke their grant.” 


' 


order that there may be no question on either side he 


Chief of has submitted the case to the Attorney General for his | 


opinion. Should certain views be sustained it wil] prob- 
ably be his duty to notify Congress that $500,000 will 





They add, however, | 


In | 
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be due by February, 1377, and that “ the sum of $1,000, - 
ooo may possibly be required for further payments dur- 
the next fiscal year.” 


The most that can be gathered from these reports is 
essentially confirmatory of the views previously express- 
ed in this paper. Comparing the results, so far as they 
can be compared, with previous results, it seems that no 
substantial progress has been made in securing a better 
We 
that the scour has largely ceased and an equilibrium 


channel for the past six or eight months. judge 
point reached, the pass accommodating itself to the new 
regimen. If this be true, the tendency is to silt up the 
pass until it presents a uniform cross-section through- 
out, probably somewhat greater than the present sec- 
tion through the jetties. Whether this tendency can 
be reversed by the auxiliary works and dredging at the 
head of the pass, and its permanent decay into a bayou 
The 
problem is now well advanced, and we trust it may 


prevented, remains to be seen. solutien of the 


result entirely in the favor of the enterprising projecto. 





SANITARY ENGINEERING is omitted this week in order 
to make room for the Table of Contents. 





MUCH wire-pulling and other mysterious work has 
been going on for the past few weeks in the courts and 
in regard to the Sexton contract for the iron-work fo: 
the It appears that McNeil & Co., 
who obtained the contract for the last 


new court house. 


stone summer, 
which we noticed at the time, at something over half a 
million dollars, is generally regarded as the ‘‘stool-pig 
eon” of Edwin Walker ef al, and working in the interest 
of acertain clique who desire to obtain control of the 
entire court house job. Accordingly their bid, which 
was the lowest “responsible” one, was rejected for that 
of Sexton, some $13,000 greater. Sexton is generally 
regarded as an upright individual, a 


not addicted to 


good workman and 
“extras’,’ and the board has accidentally 
performed a good act in the exercise of its discretion in 


giving him the bid. 





SAN FRANCISCO has been troubled the past season in 
its lower wards by the prevalence of small-pox and lat 
terly by diptheria and other zymotic diseases incidental 
to bad drainage, water supply, etc., and the city papers 
are making an outcry against the evil, adducing the fact 
that the sewers in the lower levels of the city are sub- 
ject to the fluctuations of the tide and period cally con- 
verted into “elongated cesspools,” at the same time 
forcing the gases into the houses. This subject should 
be agitated until there is not a death reported in any 
city of this land from zymotic diseases; the whole class 
has been carefully studied, their causes made known, 
and the remedies in ready reach of our municipal author- 
ities. San Francisco is by its position one of the health- 
iest cities in the land, and a due attention to sanitary 
measures will undoubtedly remedy the ills complained of. 








THE Prismoidal Railway commencing at Norfolk on 
Sonoma Creek, Cal,, is completed 3% miles toward So- 


noma, and was opened for trial on the 25th ult. The 
prismoid is of wood, built up of beveled boards in con- 
tinuous prism, 27 inches wide at the base and 15 inches 


high, with the single rail laid on top. The cars and en- 
gine are mounted on two wheels each and ride the rails 
much like a bicycle. At the appointed time, the train, 
consisting of engine and flat-cars, moved off smoothly, 
with but slight oscillation, these oscillations decreasing 


“ 


as the train acquired speed until the train rode the “sin- 
gle rail as firmly as the trains on the broadest of English 


solidly constructed broad gauges.” . The construction 


| of the road has cost for the present 34% miles about 


$4,500 per mile including the extra cost of the road-bed 
over the marsh, or about half the cost of the narrow 
| gauge systems. More details in regard to the operation 
of this eminently singular railway would be of great 
| interest in order that engineers may decide on its mer- 
| its for certain locations. As this experiment is being 


pushed rapidly to completion no doubt we shall soon 


be in possession of ample data. 





It is with considerable satisfaction that we offer for 
| sale this week Prof. Greene’s very valuable contribu- 
tion to architectural and engineering literature— 
“Graphical Analysis of Roof Trusses,” which is adver- 


Paice 
| tised in another column. 
; 


The method of presenting 






























































the subject is so simple and plain, that it is especially 
adapted to that large class of practitioners who are de- 
ficient in the mathematical knowledge necessary to the 
theoretical calculations of all the parts of a roof or 
bridge truss, while at the same time it gives to the most 
learned of the profession a rapid and simple method of 
testing the accuracy of their analytical processes. The 
work was published early in the year in ENGIN! ERING 
News, but its publication in book form has been una- 
A large number of copigs 
have been ordered for some time past, and we predict a | 
liberal demand for the work from engineers and archi- 
The book is carefully printed | 


voidably delayed till now. 


tects all over the country. 
on very heavy paper, is illustrated with three folding 
plates so arranged as to be always before the reader's 
eyes while studying each problem, and is bound in first | 
class style. Being the first bound publication issued 
from the office of ENGINEERING NEWS, especial care has | 
been taken in its mechanical execution, while we have 
placed the price at such a low figure as to insure a rapid 


and extensive sale. 


ee 


lie regular annual meeting of the ‘‘ Engineers Club” 


of St. Louis was held on Wednesday, Dec. 6th, at 8, 
P.M. at the Office of the St. Louis Bolt and Iron Co, 
at their request. Mr. Theodore Allen was duly elected 
a member of the Club. 

Annual reports were received from the Secretary and 


Treasurer, showing a prosperous condition of the affairs 





of the organization, and on motion filed. Various com- 
munications were read by the Secretary, which had 
been received since the last meeting, and the election of 
The fol- 
lowing officers were re-elected: President, Henry Flad ; 
Vice President, Geo. W. Fisher; Treasurer. Wm. Wise; 


officers for the following year was then held. 












Secretary, Chas. A, Smith. 

After a brief speech of acknowledgement for re-elec- 
tion the President called the attention of the club toa 
paper on the “Utilization of Blast Furnace Gas” by 
Dr. G. Klupfel, containing an account of devices for 
keeping the top of blast furnaces closed all the time, and 
of introducing the charges without allowing the gas to 
escape while so doing, and of apparatus for effecting 
such saving in heat, 

Mr. S. A. Meysenburg then called the attention of the 
club to “Railway Joints,” and exhibited the various 
changes made in the fish plates from time to time. The 
introduction of the angle bar, and its changes up toa 
new form known as the “Sampson Joint,” which had 
just been brought forward. <A large collection of such 
joints was shown, anda long discussion took place 


thereon. On motion adjourned. 


~~ 
Correspondence. 


Editor ENGINEERING News:—I notice with much 
interest your publication of Latham’s Sanitary Engi- 
neering, and as you submit the question of the propriety 
of its publication in the manner you have under- 
taken, I take pleasure in giving my views, believing 
they will accord with those of many of your readers; 
and should this be the case, it would seem proper 
that you should be apprised of the fact, inasmuch as 
the publication is given gratuitously to your subscrib- 
ers, and in no way interferes with or detracts from the 
usual and more legitimate objects of your periodical. 
An objection would hold, did you in publishing the 
work fail to attend to the regular duties and objects of 
your paper, but under the circumstances I think clearly 
not. Tam unable to see why your correspondent thinks 
the value of your paper is lessened by reprinting this 
publication—on the contrary it appears to me to give it 
a certainly increased value. Indeed the manner of its 
publication is particularly acceptable to me, and I think 
id must be so to all of your readers who are not possess- 
ed of the work. 

Your design of making it a basis of discussion, espec- 
ially strikes me favorably; and in this connection I 
would refer to Mr. Clarke’s correspondence: 

Mr. Clarke complains of the disagreement of author- 
itv on the subject of velocity and discharge, and in 
illustration cites the formule of Prony and Kirkwood, 
As he says, the older authorities practically agree in re- 
sults, and so also as to the later ones, and yet the two 
difler very materially, Certainly their formule can not 
be based upon the same precise conditions. 

lhe older authorities in their formule give the actual 
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discharging capacity of sewers, without reference what- 
ever to any considerations of absorption, evaporation, 
or any storm water beyond a usual and proper amount 
to be provided for; whereas the later authorities, I 
think, clearly take these elements into consideration in 
their formule. 

According to Roe a 3-ft. sewer will, with an inclina- 
tion of 1 in 240, drain 155 acres, in a rainfall of 1 in. 
per hour. Now were we to estimate that all the water 
would find its way into the sewer, and that the same 
should be carried off without surcharging the sewer, it 
would only drain according to Eytelwein's formule, 
about 37 acres. 

In following Roe in this instance, we would provide 
for a little less than 4 of the rainfall, and in larger 
sewers the provision is still less. While these statements 
go to show that later authorities consider in their form- 
ulz the conditions already referred to, they also suggest 
the question—Do they do so reliably? 

Are we expected to fully confide in Roe when he 
gives an § ft. sewer with a fall of 1 in 480 for the drain- 



































age of 3,025 acres; with the Bazalgette formula, when 
according to which, the same sewer would drain 2,904 
acres ; and with the Brooklyn formula, when, according 
to which, the same sewer would drain 2,209 acres; the 
Ist providing for a discharge of only 1-10th of an inch 
of rainfall per hour,the 2d only 1-9th, and the third only 
1-7th? From my own limited experience, and from my 
knowledge of some of the practice in the western cities, 
I believe that such provision for sewer discharge is not 
sufficient. 

It would seem that the collating of the practice of 
our ablest and most experienced hydraulic engineers 
would be of great value on this subject. That from 
their practice a reliable basis might be obtained for a 
conventional amount cf rainfall that sewers should be 
designed to carry oft under ordinary circumstances. 
Upon this basis so obtained, members of the profession 
might then make their designs, making due allowance 
for the natural and artificial local conditions of the area 
to be drained. G. M.A. 
HENDERSON, Ky., Dec. 16, 1876, 

nati 
Toronto Correspondence. 





Editor ENGINEERING NEWS: 

Within the year just drawing to its close the princi- 
pal work of construction carried on in Canada are 
Government works, as the completion of the Inter-co- 
lonial Railway, the enlargement of the Welland Canal, 
the construction of portions of that part of the Canadian 
Pacific Railway between Lake Superior and the Rec 
River of the North, the improvement of the harbors at 
Goderich and other places on the Lake, and the exten- 
sion of certain colonization roads. In the construction 
of railways owned by companies there has been much 
less activity than informer years; yet in this Province 
—Ontario—fair progress has been made. Among new 
railways the Hamilton & North-Western, has been 
actively pushed forward, and the grading from Hamil- 
ton to Georgetown on the Grand Trunk is nearly com- 
pleted. The LakeSimcoe Junction, which extends from 
Stouftville on the Toronto & Nipissing Railway to 
Port Jackson on Lake Simcoe, has been made ready 
for the iron for a distance of eighteen miles from Stouff- 
ville. The Victoria has been opened for traffic from 
Lindsay to Kinmount about 60 miles. The Whitby 
& Port Perry extension to Lindsay has been graded 
the greater part of the way. The Kingston & Pen- 
broke has been extended to Sharbot Lake. The Cana- 
da Central has been completed to Penbroke, and opened 
for traffic to that town last spring. And the London, 
Huron & Bruce, and the Port Dover & Lake Huron were 
opened for traffic early in this year. 

Netwithstanding the “dull times,” joint stock enterprise 
At the 
session of the local Legislature commencing here early 


in Ontario does not appear to be dying out. 


be made by several pew companies. 


a street railway in that county. 


and work a street railway in this city and adjacent 
(Be it remembered that the present 
Street Railway Co. enjoy a most profitable monopoly in 


municipalities. 


this ,city, and opposition is much needed in the interest 


of the citizens.) 


next month, application for acts of incorporation will 
The county of 
York Street Railway Company, seek power to construct 
The Metropolitan 
Street Railway Co. of ‘Toronto, propose to construct 


Several existing railway companies 
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ask for extended powers; and a number of municipalities 
seek power to give bonuses to certain railway and manu- 
facturing companies. And the Canadian Industrial 
Exhibition Company will ask to have conferred upon it 
all necessary powers for the erection of buildings and 
the construction of other works necessary for the pur- 
poses of the International Exhibition, which it is pro- 
posed to hold in this City in the year 1879. 

It is proposed to erect new parliament buildings here. 
Their cost will probably be not less than $2,000,000. 

The Credit Valley Railway Co. is again moving with 
a view to asking this city for a bonus. 

The promoters of the Huron & Quebec Railway 
Co. are actively canvassing the municipalities between 
Ottawa and Toronto, for bonuses to that portion of 
their line. 

In mining but little has been done in this Province 
in 1876. The only observable activity has been in 
phosphate of lime, a considerable quantity of which was 
mined and shipped for the English market from Storring- 
ton and adjacent townships, on the Rideau Canal, and 
from Buckingham nea rOttawa. From Thunder Bay, 
Lake Superim, we hear cheering reports from the Silver 


mines. CANADENSIS. 
TORONTO, 22nd., Dec, 1876. 
— ++ 0 e- - - 
NOTES. 


THE solid concrete wall which the government has 
built for the protection of St. Anthony's Falls, at Min- 
neapolis is 1875 feet long, 4o feet high, 7 feet thick at 
the base, and 4 at the top. It cost $yoo0,000, of which 
over $300,000 were contributed by the private enter- 
prise of the citizens of Minneapolis. 


PROFESSOR HUXLEY, at a London lecture, recently 
gave sorre striking instances of the ill effect on public 
health of neglect of drainage, and showed by the case 
of the town of Salisbury, that consumption, which was 
more fatal than all the zymotic diseases combined, 
might be diminished as much as fifty per cent, by thor- 
ough drainage of the subsoil. 


THE fine working model of the Calumet and Hecla 
Works on a scale ot one-half inch to the foot, showing 
the buildings with the machinery, steam engines, stamps, 
jigs, etc,, all in running order, and occupying some 100 
square feet of floor, which was on exhibition at Phila- 
delphia, has been presented by the company to the 
School of Mines, University of Michigan, and was re- 
ceived last week. 


WE see it stated that Col. J. T. Fanning, C. E., has 
in preparation a volume of some 400 pages, on ‘“Water- 
supply Engineering,” adapted entirely to American 
practice. It will form a comprehensive treatise on the 
theory and practice of gathering and storing water for 
power and domestic use, clarification of water, flow of 
water in pipes and canals, raising of water by power, 
and on the practical construction of reservoirs, dams, 
and pipe systems for the distribution of water in cities. 
and towns. 


THE Lockport, N. Y. papers report that the curious 
experiment of heating the city with steam, after the 
same manner that it is lighted with gas, is soon to be 
tried. It is not thought possible to have one boiler do 
the job, but the city is to be divided in districts, and 
each district is to have its separate bviler, A good 
chance apparently for loss of heat and condensation. 
When the houses are all piped some inventive genius 
will be calied on fora meter to register the ‘mode of 
motion” which used to be called caloric, 


One of the hottest regions of the earth is along the 
Persian Gulf, where little er no rain falls. At Bahrin 
the arid shore has no fresh water, yet a comparatively 
numerous population contrive to exist there, thanks to 
copious springs which burst forth from the bottom of 
the sea. The fresh water is got by diving. The diver, 
sitting in his boat, winds a great goat-skin bag around 
his arm, the hand grasping its mouth ; then he takes in 
his right hand a heavy storie, to which is attached a 
strong line, and thus equipped, he plunges in and quickly 
reaches the bottom. Instantly opening the bag over the 
strong jet of fresh water, he springs up in the ascending 
current, at the same time closing the bag, and helped 
aboard. The stone is then hauléd uy and the diver, 
after taking breath, plunges again.’ The source of these 
copious submarine springs is thought to be in the green 
hills of Oman, some 500 or 600 miles distant. 
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